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1. INTRODUCTION AND SUMMARY OF WORK COMPLETED 

1.1 Project purpose and background 

Balance Hydrologies was asked by members of a third-party Technical Advisory 
Committee (TAC) 1 to estimate passage flows for anadromous fish through identified 
critical riffles 2 on Stevens and Coyote Creeks in the Santa Clara Valley. Passage flow 
estimation for this project was based on meeting a modified version of the criteria 
developed by Thompson (1972). Thompson (1972) defined passage flow criteria for 
adult coho (Oncorhynchus kisutch) and rainbow steelhead trout ( Oncorhynchus mykiss 
irideus ) as that streamflow which would result in a water depth of 0.6 feet over 25 percent 
or a continuous 10 percent of the total channel cross-sectional width. Passage flow criteria for 
adult Chinook salmon ( Oncorhynchus tshawytscha) was determined to be 0.8 feet over the 
same percentage of channel width by Thompson. We applied Thompson's passage flow 
criteria in this project as that streamflow which would result in a water depth of 0.8 feet 
at one station for each cross-section at all critical riffles. Results from this project will be 
used by the Santa Clara Valley Water District (Water District) in making decisions 
regarding the need for additional water releases from upstream reservoirs during 
periods of up-migration. This project is part of a larger effort headed by the Water 
District to measure the condition of habitat for chinook salmon, rainbow steelhead trout 
and other native fish species in several streams within Santa Clara County. 

1.2 Summary of work completed 

Stacy Li (project fisheries biologist), Ed Ballman and Shawn Chartrand identified several 
critical riffle locations on Stevens and Coyote Creeks that provide a representative set of 
morphologic and hydraulic characteristics. A total of six riffles on Stevens Creek and 
five on Coyote Creek were chosen and then level-surveyed and monumented by Balance 


1 Members of the TAC were working with the Fisheries and Aquatic Habitat Collaborative Effort 
(FAHCE) and the Santa Clara Valley Water District. 

2 In this project, critical riffles included naturally occurring bed structures which have the potential to act as 
passage impediments to migrating fish. Riffles are generally built with pebble to gravel sized material (2 to 
256 millimeters) oriented more or less transverse to the direction of flow. Flows are typically more shallow 
over riffles than in reaches upstream or downstream from riffle occurrences. 
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staff under the direction of Shawn Chartrand. J On Stevens Creek, the sites identified 
and measured extend from the Chestnut Picnic Area in Stevens Creek Park downstream 
to the Fremont Road Bridge (see Figures 1 and 2). On Coyote Creek, the sites identified 
and measured extend from the Anderson Dam County Park Area in Morgan Hill 
downstream to the Tully Road bridge (Figures 1 and 3). Attempts were made to access 
another site at Storey Road, but were abandoned due to difficulties with access. 3 4 


Discharge measurements were taken on the same day in which critical riffles were level- 
surveyed. A total of six survey-calibrated discharge measurements were taken on 
Stevens Creek and four on Coyote Creek. A discharge measurement was not taken 
during surveying at the Coyote 2 riffle due to its proximity to the Coyote 1 riffle. For 
Stevens Creek, two additional discharge measurements were taken in January and 
February of 2001 during periods of higher streamflow. These additional discharge 
measurements were taken to further define the estimates of passage flows on Stevens 
Creek. 

Balance Hydrologies staff subsequently set up hydraulic models for each critical riffle to 
assess whether readily available modeling software could replicate the observed field 
data. This work used the U.S. Army Corps of Engineers' HEC-RAS software, a standard 
one-dimensional steady-state hydraulic model. The hydraulic model for each critical 
riffle was developed with the survey data and calibrated to the water surface elevations 
for the measured stream flows. Additional modeling was carried out through an 
iterative process to estimate the respective passage discharge. As discussed in Section 
1.1, passage discharge was defined as that streamflow which would result in a water 
depth of at least 0.8 feet at one location through all cross-sections measured within each 
critical riffle. 


3 Each riffle was given an identifying name for data collection purposes. The work on Stevens Creek was 
carried out first and the riffles were generally given names based on their location. For Coyote Creek, 
nomenclature was simplified, with each riffle being given a number from 1 to 5 ascending downstream. 

4 From the bridge, the Storey Road crossing appears to be similar in structure to the Tully Road crossing. 
We can only speculate that the Storey Road crossing would require at least the equivalent passage 
discharge as that estimated for Tully Road. Any future attempts to access the Storey Road crossing will 
require the concerted efforts of our staff and Santa Clara Valley Water District Staff. 
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2. GEOGRAPHIC SETTING AND CHANNEL CHARACTERISTICS 

2.1 Geographic setting and project location 

The Santa Clara Valley is situated at the southern end of the San Francisco Bay and is 
bordered on the west by the Santa Cruz Mountains and on the east by the Diablo Range 
(Figure 1). The lower reaches of both Stevens Creek and Coyote Creek are in the Santa 
Clara Valley with Stevens Creek located on the western side of the valley and Coyote 
Creek located on the eastern side. The reach of Stevens Creek examined as a part of this 
project extends from the Chestnut Picnic Area in Stevens Creek Park to the Fremont 
Road crossing (Figure 1). The reach of Coyote Creek examined extends from just below 
the Anderson Dam Spillway to the Tully Road crossing (Figure 1). Summary of the 
regional hydrologic and geologic setting can be found in RRM Design Group and 
Balance Hydrologies, 1999. 

2.2 Location of critical riffles 

Which geomorphic characterization of the riffles was not part of the project scope, it 
warrants mentioned that all riffles are downstream of major dams, and are developing 
inset terraces (see below). The riffles were probably are modified by high flows in 1995 
and 1998, with minor changes in subsequent years. 

2.2.1 Stevens Creek critical riffles 

Each critical riffle location included in this study for Stevens Creek is described below 
and is illustrated in Figure 2. 

Two riffles were measured on Stevens Creek Park lands near the Chestnut Picnic Area. 
The first riffle, designated Steep Chestnut, is located roughly 100 feet downstream of the 
metal clad footbridge that is accessed from the extreme northeast comer of the parking 
lot at the day use area. The second riffle, designated BH-3 Chestnut Picnic, is located 
roughly 400 feet downstream from the Steep Chestnut riffle and is accessed via a trail 
which is marked by a 3-foot piece of broken concrete on the ground after a short section 
of dense riparian vegetation. 
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Two riffles (the fourth and fifth) were measured at the McClellan Ranch Nature Center. 
Both riffles are accessed via the interpretive path along the creek running downstream 
from the nature center parking lot. The first riffle, designated Steep McClellan, is 
located near where the interpretive trail meets an amphitheater. The second site, 
designated McClellan Ranch, is located roughly 700 feet downstream of the Steep 
McClellan riffle near the gardening plots. This riffle lies beneath a canopy produced by 
several very large sycamores with a wooden tie stairway on the right bank leading 
down to the creek. 

The fifth and sixth riffles are located near the Homestead Road and Fremont Road 
crossings. The Homestead Road riffle is located roughly 600 feet downstream of the 
crossing and below a concrete drop structure. The site is marked by the extensive bank 
protection work that has occurred on the right bank behind the apartment complex. The 
Fremont Road riffle is located directly under the bridge crossing and extends for 
roughly 150 feet downstream of the crossing. 

2.2.2 Covote Creek critical riffles 

A description of each riffle location included in this study for Coyote Creek is given 
below with locations illustrated in Figure 3. 

Two riffles were measured at a distance of approximately one mile downstream of the 
spillway for Anderson Dam near the intersection of Cochrane and Malaguerra Roads. 
These sites were named Coyote 1 and Coyote 2. Roughly one-fifth of a mile separate the 
two locations. The third site is located roughly one-quarter mile downstream of the 
Anderson Lake County Park ranger office and is referred to as Coyote 3. The fourth site 
is located near the entrance to the Santa Clara County Model Airplane Park, where the 
bike path crosses the road leading back to the Park. This site was named Coyote 4. The 
fifth site is located under the Tully Road crossing and was named Coyote 5. 

2.3 Physical characteristics of the Stevens Creek critical riffles 

A summary of the characteristics for the Stevens Creek riffles is given in Table 1, with 
photographs of the riffles presented in Figures 4 through 9. These riffles range in length 
from 38 feet at Steep Chestnut to 175 feet at Fremont Road. The widths of the critical 
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riffles on Stevens Creek range from 17 feet at Steep Chestnut and Steep McClellan to 24 
feet at the BH-3 Chestnut riffle. Low-flow critical riffle slopes range from 1.6 percent at 
Fremont Road to 4.1 percent at Steep Chestnut 5 . Visual estimates of the 50 th percentile 
grain size of the channel bed material for each riffle on Stevens Creek range from coarse 
pebbles to small cobbles (16 millimeters to 128 millimeters). The estimated 
embeddedness 6 of the bed material ranges from 10 percent to 40 percent. Additionally, 
the channel reaches where the critical riffles are located are incised and detached from 
the adjacent, historic floodplain 7 . At all of the critical riffle locations except Fremont 
Road, the channel has built small floodplain terraces situated roughly 3 feet above the 
channel bed with widths ranging from 5 to 8 feet. 

2.3.1 Steep Chestnut critical riffle 

Steep Chestnut can generally be characterized as a short, steep riffle. In fact, with a bed 
slope of 4.1 percent, it is the steepest of the six critical riffles investigated on Stevens 
Creek. 8 The average width of Steep Chestnut is 17.8 feet (the second narrowest of the 
Stevens Creek riffles) and the riffle length is 38 feet. The riffle geometry is controlled by 
a near vertical left bank 9 roughly 50 feet in height and a steep right bank roughly seven 
feet in height. The channel bed geometry at the time of the survey included a cross- 
sloping bed to the southeast, which concentrates flow on the right side of the channel. 
Flow concentration on the right side of the channel and lack of sediment replenishment 
from upstream sources has resulted in accelerated soil loss from the right channel bank 
through this reach (see Figure 4). In general, the channel bed at Steep Chestnut is well 
organized with a clear riffle-pool sequence. 


s Low flow riffle slope is defined as the difference between the average water surface elevations from the 
riffle crest to the riffle toe divided by the tangential distance between these points. 

6 Definition of embeddedness : rocks or portion of rocks at the surface of a streambed that are buried in 
fin er sediment. Measurements of embeddedness provide information about the amount of resting of refuge 
habitat available for juvenile and yearling salmonids. 

7 The adjacent, historic floodplain at the Chestnut, McClellan Ranch and Homestead Road critical riffles is 
situated roughly 7 to 10 feet above the channel bed. The Fremont Road riffle cannot be characterized as 
such due to the occurrence of the Fremont Road Bridge. 

8 It should be recognized that bed slopes presented in this report represent measurements made in 
November 2000, December 2000 and January 2001. Bed slopes at each location modeled may have 
changed since the level-survey work was completed. 

9 Looking downstream. All references to left or right bank use the convention of a downstream orientation. 
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2.3.2 BH-3 Chestnut critical riffle 


BH-3 Chestnut has a bed slope of 3.9 percent, an average width of 24 feet and a total 
length of 44 feet. In general, this riffle can be characterized as a wide but also steep 
riffle. This is contrary to our initial observations that classified this as one of the less 
steep riffles. Channel geometry at this location is in part controlled by a very steep left 
(north) bank that has been subject to accelerated soil loss, as illustrated by the exposed 
roots. Roughly 100 feet downstream of the BH-3 critical riffle, substantial amounts of 
large wood have blocked the channel. It is likely that some of this large wood originated 
from the north bank adjacent to the BH-3 Chestnut riffle. 

2.3.3 Steep McClellan critical riffle 

The Steep McClellan critical riffle slope of 2.6 percent is much less than the 4.1 percent 
slope of its corollary riffle. Steep Chestnut. Initially, Steep McClellan and Steep 
Chestnut were considered to be similar in grade based on observations noted during the 
Stevens Creek stream reconnaissance. The average width of Steep McClellan is 17.2 feet 
with a total length of 53.6 feet. The stream through Steep McClellan is fairly straight in 
plan-form with channel geometry strongly influenced by a steep left bank (northwest) 
roughly 35 feet in height. Unlike Steep Chestnut and BH-3 Chestnut, the banks adjacent 
to Steep McClellan do not appear to have experienced increased soil loss. As with Steep 
Chestnut, the channel bed at Steep McClellan is fairly well organized with a clear riffle- 
pool sequence moving downstream. 

2.3.4 McClellan Ranch critical riffle 

The McClellan Ranch critical riffle has an average width of 19.8 feet, is roughly 43 feet in 
length and has a bed slope of 3.6 percent. The right bank has experienced heavy soil loss 
and is mostly devoid of vegetation. Heavy soil loss is probably due in part to foot traffic 
associated with the McClellan Ranch Trail and a decrease in sediment load to Stevens 
Creek located downstream of Stevens Creek Dam. The left bank, on the other hand, 
appears to be fairly stable, with stability provided by two large sycamores (p. racemosa ) 
and a variety of riparian species. The channel bed through this reach is very 
disorganized and includes several boulder-sized fragments of rip-rap. During three 
visits to this critical riffle, small dams built with rip-rap and naturally occurring 
sediment clasts were observed. The downstream end of this critical riffle is considerably 
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narrower than the upstream end with a steeper right bank that is largely built of boulder 
sized rip-rap. This abrupt change in geometry and channel bank make-up has caused 
the toe of the McClellan Ranch critical riffle to steepen. Due to the anthropogenic 
influences at the McClellan Ranch critical riffle, the channel bed is fairly disorganized 
although pool and riffle structure is clear. 

2.3.5 Homestead Road critical riffle 

The Homestead Road critical riffle is located at the upstream end of a slight west¬ 
trending meander in Stevens Creek. This critical riffle has an average width of 21.2 feet, 
is roughly 51 feet in length and has a bed slope of 2.2 percent. The outside bank (right 
bank) of the meander (and critical riffle) has undergone extensive stabilization in the 
recent past with a combination of boulders and root wads in an effort to protect an 
adjacent apartment complex. The stabilization of the right bank has resulted in the 
addition of rip-rap material to the channel at this location. The Homestead Road critical 
riffle is characterized by flow dynamics and related effects similar to those discussed for 
Steep Chestnut; flow is concentrated towards the right bank however, soil loss is not 
currently a problem due to the stabilization efforts. The left bank is fairly stable with 
abundant riparian vegetation and no signs of increased loss of soil. 

2.3.6 Fremont Road critical riffle 

The Fremont Road critical riffles has the most complex geometry of the Stevens Creek. 
The average riffle width was not measured due to the multiple thread channels present 
beneath the bridge crossing. The length of the critical riffle is roughly 200 feet and the 
left-channel has a bed slope of 1.0 percent. The bed material found through this reach is 
very well sorted, consisting of coarse to very coarse pebble-sized sediment. (16 to 64 
millimeters). Beneath the bridge crossing the stream has built two channel threads with 
the right thread located roughly 4.0 feet lower in elevation than the left thread. 
Downstream of the bridge crossing, riffle geometry is wide and flat before narrowing 
substantially to roughly 6.0 feet in width and changing to pool morphology. It is 
presently unclear why the stream has built two very distinct channel threads at this 
location. 
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2.4 Physical characteristics of the Coyote Creek critical riffles 

A summary of characteristics for the Coyote Creek critical riffles is given in Table 2 with 
photographs of Coyote 3 and 5 critical riffles presented in Figures 10 and 11. The Coyote 
Creek critical riffles range in length from 81 feet for Coyote 5 to 112 feet for Coyote 1 and 
Coyote 4. The width of critical riffles on Coyote Creek range from 20 feet for Coyote 2 to 
38 feet for Coyote 3. Low-flow critical riffle slopes range from 1.0 percent for Coyote 1 
to 2.6 percent for Coyote 4. Visual estimates of the 50 th percentile grain size of channel 
bed material for each critical riffle on Coyote Creek range from coarse pebbles to small 
cobbles (16 to 128 millimeters). Estimated embeddedness of bed material at each critical 
riffle was minor and ranged from 5 percent to 20 percent. Estimates of embeddedness 
on Stevens Creek ranged from 10 percent to 40 percent. 

2.4.1 Coyote 1 critical riffle 

Coyote 1 is a wide, flat riffle that is bordered on the left bank (southern) by a small 
floodplain. The average riffle width is 29.3 feet, it is 111 feet in length and has a bed 
slope of 1.0 percent. A deciduous tree marks the top of the riffle and there is an 
accumulation of large sediment grains oriented perpendicular to the direction of flow 
which, at the time of measurements, resulted in a standing wave. Beyond the small 
floodplain bordering the left bank, the channel is confined by a steep bank which is 
roughly twenty feet in height. A floodplain is found along the right bank of Coyote 1 at 
a height of about 3 feet above the channel bed. This floodplain extends to the north for 
about 100 feet. During times or large release from the reservoir, the stream may occupy 
a secondary channel located roughly 100 feet to the north of the right bank discussed 
above. 

2.4.2 Covote 2 critical riffle 

Coyote 2 critical riffle can be characterized as a very poorly organized riffle with two 
distinct channel threads similar to those discussed for the Fremont Road critical riffle on 
Stevens Creek. The right channel thread at Coyote 2 is located roughly 4.0 feet lower in 
elevation than the left channel thread with four small channels connecting the two 
threads at various points along the longitudinal profile. An average riffle width was not 
calculated for Coyote 2 because of the multiple channels; the length of riffle is 92 feet 
and the right-channel has a bed slope of 2.3 percent. At the time of survey, the right 
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channel was capturing roughly 80 percent of the streamflow. As with Coyote 1, the left 
bank adjacent to Coyote 2 is very steep and roughly 20 feet in height. The right bank is 
also similar to that discussed for Coyote 1, a floodplain is found at an average height of 
3.0 feet above the channel bed and extends to the north at this height for about 100 feet. 
The downstream end of Coyote 2 resembles a chute as the riffle width narrows slightly 
and bed slope increases. 

2.4.3 Covote 3 critical riffle 

Coyote 3 critical riffle is the most organized and stable riffle measured and modeled for 
Coyote Creek. It is a wide, moderately flat riffle with abundant California bays 
(Umbellularia californica), valley oaks (Quercus lobata), shrubs and grasses bordering the 
channel. Bi-valve shells were also observed in large numbers on the banks and bed of 
the stream. The average riffle width at Coyote 3 is 38.8 feet, the riffle is 101 feet in length 
and it has a bed slope of 1.5 percent. Along the left bank, an expansive floodplain exists 
at a height of roughly 4.0 feet above the channel-bed. The channel is bordered on the 
right by a very steep slope that is roughly 100 feet in height. A small floodplain does 
exist along this bank at the midpoint of the riffle (along the longitudinal length of the 
riffle) roughly 3 feet above the channel bed. The pools above and below the riffle are 
very well developed and, as stated above, the riffle is well organized and has a fairly 
uniform cross-stream geometry. 

2.4.4 Covote 4 critical riffle 

Coyote 4 critical riffle has an average width of 34.5 feet, is 112 feet in length and has a 
bed slope of 2.6 percent. This riffle is built within large alluvial deposits just upstream 
of a Santa Clara Valley Water District percolation pond and thus has the appearance of a 
channel located on an outwash plain. The riffle changes, in a downstream progression, 
from a wide, flat riffle built from well sorted bed material to a steep, oblique riffle that 
ends in a deep pool. At the upstream end of the riffle, the channel is bordered on the left 
bank by a nearly vertical wall of alluvial sediment roughly 10 feet in height. Below this 
wall exists a floodplain littered with pebble and cobble sized material. The channel is 
bordered on the right bank by a floodplain that is situated approximately 3.0 feet above 
the bed of the channel and supports riparian vegetation such as willows (Salix spp.) and 
grasses. 
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2.4.5 Covote 5 critical riffle 

Coyote 5 critical riffle is very similar, geometrically, to the Fremont Road critical riffle 
discussed above for Stevens Creek. Coyote 5 has an average width of 21.8 feet, is 81 feet 
in length and has a bed slope of 2.0 percent. Coyote 5 critical riffle is located beneath the 
Tully Road Bridge where the channel has split due to the presence of a mid-channel pier. 
At the time of survey, the west-channel was capturing 95 percent of flow while the east- 
channel, located on the other side of the bridge pier, appeared to be primarily a high 
flow secondary channel capturing roughly 5 percent of flow during low-flow periods. 
The riffle at Tully Road is composed of very well-sorted coarse to very-coarse pebble (16 
to 64 millimeters) sized material. The downstream end of the riffle resembles a chute as 
the width narrows and bed slope increases, similar to the structure observed at Coyote 2. 

3. HYDRAULIC MODELING AND PASSAGE FLOW ESTIMATION 

One of the objectives of this study was to investigate the potential of using conventional 
hydraulic modeling software to estimate passage flows in the subject streams. The 
detailed field data collected for each of the riffles provides an excellent basis for 
calibrating and/or assessing the applicability of such models to passage flow estimation. 

3.1 Calibration discharge measurements 

Copies of discharge field forms for Stevens and Coyote Creeks are given in Appendix C 
with a summary of discharge measurements taken on both creeks given in Tables 1 and 
2, respectively. As discussed in Section 1.2, a total of eight discharge measurements 
were taken on Stevens Creek and a total of four on Coyote Creek. Average water 
velocities at the time of measurement were measured according to the standard 0.6- 
depth and surface-velocity methods (USGS Water Supply Paper 2175, Volume 1,1982). 
Discharge was then computed for n observation verticals along the measurement cross- 
section in the following manner: 


Discharge (Q, in cfs) = X (V n * AJ, n = 1,2,3,4... .n (1) 
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Where V represents the average water velocity at the nth observation vertical and A 
represents the cross-sectional area of the nth observation vertical. 


As discussed in Section 2.1, all riffles measured on Stevens Creek are located 
downstream of Stevens Creek Reservoir and all riffles measured on Coyote Creek are 
located downstream of Anderson Lake. Six of the eight discharge measurements on 
Stevens Creek were taken during conditions analogous to that of winter base-flow. 
These six streamflows range from 2.2 to 4.7 cfs 10 . Two additional discharge 
measurements were taken at the McClellan Ranch critical riffle during rainstorms on 
January 10,2001, and February 24,2001, with discharge measured at 13.3 and 22.2 cfs, 
respectively. The range of streamflows measured on Coyote Creek during our initial 
field visits was 13.7 to 25.5 cfs. No additional discharge measurements were made on 
Coyote Creek since one vertical through each cross-section was at or near the minimum 
passage depth of 0.8 feet during the primary field survey. 

3.2 Model calibration issues 

Water surface elevations measured at the time of level-survey work were used in 
conjunction with the corresponding measured discharge in an attempt to calibrate a 
conventional hydraulic model package to simulate the observed depths and discharge. 
The software selected was the U.S. Army Corps of Engineers' HEC-RAS model (the 
updated version of the HEC-2 model). It was recognized at the outset of this project that 
HEC-RAS would have limited potential for modeling the complexities of the riffle 
structures, since it is a one-dimensional steady-state model package. However, the data 
overhead involved with multidimensional models at the scales needed to identify fish 
passage was deemed prohibitive. 11 


HEC-RAS models were set up for each of the riffles on both streams. Attempts to 
calibrate the models to the observed water surface elevations on a cross-section by cross- 
section basis proved unsuccessful (first round of modeling). If the model output yielded 
a water surface elevation for one cross-section that matched the observed average water 
surface elevation for that section, then the output for the other cross-sections in the riffle 

10 “cfs” refers to cubic feet per second: the English unit of volumetric flow rate. 

51 Some of the primary limitations in this regard are the more complex boundary conditions that would 
need to be identified and calibrated concurrently with the need for even more detailed geometric data for 
large cobbles and other elements of the riffle structure. 
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were generally markedly different than the field observations- This was particularly 
evident with the Stevens Creek riffles that were initially measured under winter base 
flow conditions where the influence of individual riffle elements almost certainly plays a 
major role. 

Results from the first round of modeling illustrated the importance of back-calculating 
or estimating the Manning's 'n' value for each riffle rather than varying 'n' to calibrate 
the hydraulic models 12 . Calibration runs yielded TT values much higher than those 
typically employed in routine channel modeling. It is important to note that Manning's 
'n' describes roughness attributed to elements of the channel bed, the channel banks, 
riparian vegetation and channel form in plan space. Manning's 'n' was developed to 
describe the various components of roughness during streamfiows of at least bankfull 
magnitude. At streamfiows below bankfull. Manning's 'n' does not fully account for 
energy loss due to elements of the channel bed or banks. This is due primarily to energy 
loss in the form of flow regime transitions from supercritical to sub-critical (or vice 
versa) as water moves over the larger elements on the channel bed. For a more detailed 
discussion of this topic please refer to Coon, 1998 and Hecht and Owens, 1996. 


Another factor that is manifest in the HEC-RAS modeling is the aforementioned multi¬ 
dimensional character of the flow patterns (Section 3.2). For example, the water surface 
elevations at points within each riffle cross-section varied, sometimes markedly (on the 
order of 0.2 feet or more). The HEC models yield only one water surface elevation at 
each cross-section. In essence, the models give a depth referenced to an "average" 
water surface elevation. This is an important point if migrating fish find passage based 
on the actual depth at any point and not average depth, as seems reasonable. 

3.3 Methods of modeling passage discharge 

While detailed hydraulic model calibration was shown to be untenable, the problem of 
estimating passage discharge still remained. This led to the identification of two 
potential methods of passage flow estimation that did not rely on point-by-point 


12 The calibration process also included vaiying the contraction/expansion coefficients. It was quickly 
realized, however that a multi-parameterized calibration process would, at best, lead to results with limited 
applicability to other riffles or streams. 
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calibration. Each of these methods was evaluated in light of the field data collected as 
described below. 

Perhaps the most important aspect common to these methods is that they are based on 
the definition of a single riffle parameter that we have called "controlling depth". 
Controlling depth is defined as the minimum of the maximum water depths observed 
through the cross-sections of each critical riffle. This does not include cross-sections 
located in the pools above or below the critical riffles. For nine of the 11 critical riffles, 
three cross-sections were measured within the actual riffle structure. The maximum 
depth measured for each cross-section is then tabulated and the controlling depth is set 
at the minimum of these maximum depths. For example, if maximum water depths of 
0.53,0.62 and 0.49 feet were measured through three cross- sections at a critical riffle, the 
controlling water depth would be 0.49 feet. The concept of controlling depth stems from 
the fundamental assumption that if a fish can pass through the most restrictive cross- 
section, it will be able to successfully navigate the entire riffle. 

3.3.1 Estimation using HEC-RAS models and model-generated Manning's ‘rf 
(Method 1) 

The first method investigated entailed simply calibrating the HEC-RAS models for each 
riffle to the controlling depth rather than on a point by point basis as described in 
Section 3.2. For each riffle, models runs were carried out iteratively using a single 'n' 
value for all cross-sections until the model output gave a controlling depth that matched 
that measured in the field. This model generated 'n' value was then fixed for further 
runs where the discharge was varied until the model output gave a controlling depth of 
0.8 feet, the fish passage criterion. This method was identified as a potential approach 
since it has the advantage of using a calibrated model without the need for extensive 
multi-parametric fits to field data. The fundamental assumption is that although a one¬ 
dimensional steady-state model cannot capture the nuances of the hydraulics on a point 
by point basis, it can still be internally consistent with respect to an overall parameter 
such as controlling depth. 

This method was applied to each riffle that was measured during discharges above 
winter baseflow. Coyotes 1 through 5, McClellan Ranch and Steep McClellan critical 
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riffles had sufficient data at appropriate flow rates for use in this modeling approach 
(discharge of 13.3 to 25.5 cfs, see Tables 3 and 4). 

3.3.2 Estimation using manual calculations and field-based Manning’s ‘n’ 
(Method 2 ) 

The second method investigated was formulated in an effort to identify an approach 
that does not require the time and effort of setting up a hydraulic model for each riffle. 
The objective was to evaluate a method of passage flow estimation based on field 
measurements and manual calculations only. This method proposed involved 
calculating an average riffle 'n' value based on the field measurements of discharge, 
average water velocity and corresponding flow dimensions through each riffle (i.e. flow 
depth and width). Average water velocity was calculated from measured discharge and 
the average cross sectional area of flow for each critical riffle. One difference from more 
traditional derivations of Manning's 'n' is that the average riffle 'n' value was calculated 
using average water depth at each cross section rather than the hydraulic radius 13 . 


Once the field 'n' value was calculated, new calculations were carried out using this 'n' 
to estimate the discharge required to meet the passage depth criterion of 0.8 feet. These 
calculations were initiated by increasing or decreasing the controlling depth at a riffle 
until the passage depth criterion was met. This increase or decrease in controlling depth 
was then added or subtracted to the other cross-section locations in the riffle 14 . Passage 
discharge was then calculated with the adjusted water depths (average riffle water 
depth), the adjusted cross sectional area of flow, riffle slope and the field calculated 'n' 
value. 


All critical riffles investigated were included in Method 2 estimations of passage flow, 
including those riffles measured during winter baseflow. The decision to include the 
winter baseflow data in Method 2 stemmed from an interest in how far this approach 
could be reasonably extrapolated when the controlling depth at the time of 
measurement varied substantially from the passage criterion of 0.8 feet. 


13 Manning’s ‘n’ = (1.49 / average velocity) * (R °' 67 ) * (S °' 5 ). In our approach (and the approach used by 
Wolman, 1955, and Judd, 1963) hydraulic radius (R) is replaced by average water depth. 

14 For example, if a critical riffle had a controlling water depth of 0.70 feet, 0.10 feet was added to each 
observed water depth throughout the riffle cross-sections. Then the new average depths were used with the 
previously derived c n 5 value to estimate the equivalent discharge. 
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3.3.3 Other potential methods of estimating passage discharge 

The two methods outlined above are by no means the only potential approaches to 
estimating passage flow, but were selected as providing one model-based and one 
purely field-based approach. 

Consideration was also given to the use of the HEC-RAS models that were calibrated to 
observed controlling depths and run with the field-based / n / values. Passage flow 
estimates garnered from this approach varied widely from the other two methods, 
which proved to be in quite close agreement (see Sections 3.4 and 4.0). This result is not 
surprising since it is tantamount to using an uncalibrated hydraulic model to represent 
the complex flow behavior of the riffles. 

3.4 Results for Stevens Creek 

Table 3 highlights the results of applying the two methods discussed above to the 
problem of passage flow estimation for the Stevens Creek critical riffles. Several 
important observations can be made based on these results: 


• Passage discharge estimates using Methods 1 and 2. Results given in Table 3 show a 
tight range of passage discharges predicted by both Methods 1 and 2 for Steep 
McClellan and McClellan Ranch critical riffles. However, Method 1 predicts a 
higher passage discharge (much above the tight range of the other values) for the 
January 10 th event at McClellan Ranch due to the smaller value of the calibrated 
roughness ('n')- For the same event at McClellan Ranch, Method 2 yields a passage 
discharge value within the range discussed above. This is attributable to the 
similarity between the calculated roughness for this event and the other two events 
modeled (0.115,0.075 and 0.111 respectively). Except for the January 10 th event 
under Method 1, results range from a low of 17.3 cfs at McClellan Ranch to a high of 
20.0 cfs at Steep McClellan and McClellan Ranch critical riffles. The mean passage 
discharge for the three events modeled at Steep McClellan and McClellan Ranch 
critical riffles is 22.3 cfs for Method 1 and 18.7 cfs for Method 2. 
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Table 3 also includes the predicted passage flows for the other four Stevens Creek 
riffles using Method 2. All these riffles were surveyed and measured under winter 
baseflow conditions where the controlling depth was well below 0.8 feet. Except for 
the Fremont Road riffle, the field-estimated 'n' values under these conditions are 
markedly higher than those found nearer to passage depth conditions. If 
extrapolated using Method 2, the high roughness estimates lead to predicted passage 
discharges that we feel are not realistic or in agreement with the field observations 
(see the discussion in Section 4.0). 


• Measured passage discharges. The discharge measurement taken at Steep McClellan 
and McClellan Ranch critical riffles on February 24 th , 2001 provided depth conditions 
which met or exceeded the passage depth criteria. These discharges were measured 
as 20.0 and 22.2 cfs respectively (Table 3). 15 The controlling depth observed during 
the measurements was 0.80 and 0.85 feet , respectively. It is important to note that 
the predicted passage discharges (from both Methods 1 and 2) for the McClellan 
Ranch riffle are only slightly lower than the measured discharge of February 24t h ' 
2001 (which yielded passage conditions). This result is to be expected and supports 
the applicability of Methods 1 and 2, at least when the supporting field survey work 
is completed during flows that are close to meeting passage criterion. Of course, by 
definition, both methods predicted passage flows that are close to the measured flow 
of February 24 th , 2001 because the field measurements used to internally calibrate 
each method were taken when the controlling depth slightly higher than the passage 
depth criterion (0.80 feet). 

3.5 Results for Coyote Creek 

Table 4 highlights the passage flow estimations for the Coyote Creek critical riffles using 
both estimation methods. Several important observations can be made based on these 
modeling: 


• Passage discharge estimates using Methods 1 and 2. The results detailed in Table 4 
show a very tight range of passage discharges predicted using both Methods 1 and 2 
for all five critical riffles investigated on Coyote Creek. Even more so than the 

15 The value of 20.0 cfs measured at Steep McClellan represents an estimate based on surface velocity 
measurement and measured flow area through the riffle. 
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results for Stevens Creek, both suggested methods yield estimated passage flows 
that are in good agreement from riffle to riffle. This is especially important given the 
length of Coyote Creek represented by the five riffles. Results range from a low of 
16.5 cfs at Coyote 5 (Method 1) to a high of 22.5 cfs at Coyote 1 (Method 1). The 
mean passage discharge for all five riffles for Method 1 is 19.2 cfs and for Method 2 is 
19.0 cfs. 

• Measured passage discharges. Due in part to timely rainfall just prior to level-survey 
work, the controlling depths measured at Coyote 1,2 and 3 were found to exceed 
0.80 feet. The measured discharge at Coyote 1 and 2 was 25.5 cfs, while that at 
Coyote 3 was 24.6 cfs. For these discharge measurements, the observed controlling 
depths were 0.87,0.89 and 0.91 feet, respectively. The depths measured at Coyote 4 
and 5 did not quite meet the passage criteria. However, at Coyote 4 the controlling 
depth was only somewhat below 0.80 feet (0.73 feet), and at Coyote 5 the controlling 
depth was 0.71 feet. Since all riffles were measured at flows that yielded controlling 
depths relatively close to the passage criterion, we have a high level of confidence in 
the agreement between the estimations of Methods 1 and 2 and the actual measured 
flows. 

The results summarized in Table 4 suggest a trend toward lower passage discharge 
moving downstream toward Tully Road. However, there is not enough data overall 
to clarify whether this is the result of actual physical conditions. 
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4. DISCUSSION OF THE RESULTS 


4.1 Channel Roughness and Flow Depth 

Several researchers (Wolman, 1955; Judd, 1963) have demonstrated that roughness 
(resistance to flow; represented by Manning's 'n') increases as discharge (and, 
consequently, flow depth) decreases. This result is generally viewed as being expected 
due to the increased effect of larger bed elements on flow resistance as flow depth 
approaches the height of these elements (height above the bed elevation). It is important 
to note that 'n' is dependent on a number of variables including relative position in a 
watershed, bedform configuration, size distribution of surficial bed sediment, vegetation 
present on banks and adjacent floodplain and the suspended sediment concentration at 
the time of flow measurement (Wolman, 1955). Understanding the relationship between 
channel roughness and flow depth has many potential applications for habitat 
managers. Foremost of these would be the ability to estimate passage flows for 
migrating salmonids from basic field techniques and calculations only (that is, without 
the need to set-up and run hydraulic engineering software). 

In light of this, the V values measured in the field for the Stevens and Coyote Creeks 
riffles should be viewed in the context of other sites reported in the literature. Perhaps 
the best source of data for such a comparison are those collected and published by Judd 
(1963). Appendix D illustrates Judd's (1963) data of Manning's 'n' verses flow depth for 
thirteen sites along five gravel-bedded streams in southern Idaho and northern Utah. 16 
Additionally, the calculated 'n' values for Stevens and Coyote Creeks have been added 
to Judd's plot for easy comparison. Three observations are readily evident from this 
plot: 


• There is a range of scatter for the calculated 'n' values at any given flow depth. 
This is not surprising given the complexity and variation among riffle structures. 


16 Judd’s original plot included data points taken from work published by Boyer in 1954. The latter work 
focused on calculating Manning’s ‘n’ values as depths much greater than the passage criterion used in this 
study. 
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• Manning's 'n' is clearly a function of the depth of flow (and discharge) with a 
marked increase in 'n' with decreasing depth. 

• Data collected on Stevens and Coyote Creeks fit reasonably well within the range of 
values observed by Judd and Boyer and follow the trend (at the upper end of 'n' 
values calculated) described by the regression through their data. This is of 
particular interest since the data collected in this study extend the range of the plot 
significantly with regard towards lower depths. This is especially important given 
that the roughness values calculated from our data at passage depth are generally 
much higher than those applied to typical modeling of open channel flow. 
Therefore, applying generally accepted Manning's 'n' values 17 to passage flow 
estimation would lead to very large overestimates of the discharge needed to meet 
the passage depth criterion. 

4.2 Relationship between Discharge and Maximum Water Depth 

The characteristics of open-channel flow have been the topic of research in engineering 
and geologic circles for centuries. However, advances made in open-channel flow 
research have only limited application to passage discharge estimation due to the fairly 
focused scope of past and current efforts that have not investigated the relationship of 
flow depth and discharge through natural bed features 18 . A literature search was 
conducted to locate journal articles describing research focused on this particular topic. 
Four articles were found with only one article having direct application to this project. 


Mosley (1982) investigated the discharge needed to reach specified depths at riffles and 
points of divergence on three braided streams near Canterbury, New Zealand. We were 
able to evaluate data collected for McClellan Ranch and Steep McClellan critical riffles in 
a similar manner as that conducted by Mosley (Figures 12 and 13). As discharge 
increases, maximum water depth across the McClellan Ranch and Steep McClellan 


17 For Stevens and Coyote Creeks, typical ‘n’ values for modeling of flood flows, bridge scour, etc. would 
likely be on the order of 0.04 to 0.06. 

13 Past and current efforts have focused on describing relationships between discharge and channel 
hydraulic geometry dimensions such as width, depth and velocity. More recent efforts have also focused 
on working out the mathematics that describe multi-dimensional flow. Additional variables such as 
sediment moving as bedload and suspended load introduce additional difficulties to the problem. 
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critical riffles increases, as is to be expected. However, what is interesting is the 
similarity of the relationships between riffles found on Stevens Creek and similar bed 
forms found in the New Zealand streams. Figures 12 and 13 illustrate the relationship 
between measured streamflow and the maximum water depth measured at each cross- 
section for the McClellan Ranch and Steep McClellan critical riffles, respectively. These 
were the only two cross-sections from Stevens or Coyote Creeks to have sufficient data 
for conducting the Mosley (1982) analysis. At McClellan Ranch, best-fit log relationships 
to data for cross-sections 6,7 and 8 have slopes very similar to that for the New Zealand 
data. At Steep McClellan, the best-fit log relationship to data for cross-section 9 has a 
slope very similar to that for the New Zealand data. Mosley (1982) suggests that riffles 
of differing geometries behave in a similar fashion as discharge increases; data collected 
on Stevens Creek provides some validity to Mosley's theory. This is not conclusive 
evidence, however but it does hint at a fundamental hydraulic principle, yet to be 
identified, that can describe riffles in very different parts of the world 19 . 

4.3 Empirical Relationship between Discharge and Passage Depth 

An additional, and potentially important, relationship was found when controlling 
depth was plotted as a function of measured discharge (see Figure 14). The data points, 
although limited in number, provide a surprisingly good fit, especially considering that 
the data were generated on two separate Santa Clara Valley streams. The best linear 
regression fit to the data give a passage discharge estimate of just over 20 cfs for the 
critical riffles investigated. More data are needed to investigate the implied relationship 
more closely. At this stage, it appears that the data in Figure 14 point to an underlying 
hydraulic relationship which describes flow through riffle bed forms, at least in the two 
streams investigated. 

Several additional observations should be made regarding Figure 14: 

• There is significantly more scatter of data at low flows (< 5 cfs) than flows above 13 
cfs. Again, this result is probably related to the fact that individual roughness 
elements on the bed have an increased effect on localized flow depths at low flows. 

19 It is important to note that data applied to the New Zealand model for McClellan Ranch and Steep 
McClellan critical riffles consist of only a few (three and two measurements only). These are too few data 
points to address statistical significance. The discussion and exercise was completed for overall 
interpretive reasons only and to very coarsely compare our data with data collected elsewhere. 
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As discharge increases, the impact of smaller roughness elements are likely drowned 
out by the overall hydraulics of the riffle. 

• Although Figure 14 implies a generally linear relationship between discharge and 
controlling depth, the relationship is far from one to one. The field measurements 
from Stevens Creek found controlling depths on the order of 0.5 feet at discharges 
below 5.0 cfs. However, Figure 14 would indicate that increasing the controlling 
depth by 0.3 feet to meet the passage criterion would require a four-fold increase in 
stream flow. 

4.4 Methods of Estimating Passage Discharge 

Since it is unlikely that riffle surveys can be carried out at exactly passage depth, even 
under controlled conditions, there is considerable advantage in identifying methods to 
extrapolate field data to estimate passage discharge. One readily apparent approach 
would be to create rating curves for each riffle relating controlling depth to discharge, 
similar to Figure 14. In fact, since it relies on actual measurements of depth and 
discharge, this remains the most reliable means of assessing passage flow requirements. 
However, this approach would require at least two, and preferably four or more, 
measurements at distinct flows bracketing the actual passage discharge to give reliable 
results. This makes a rapid assessment of passage flow requirements difficult, especially 
outside of California's limited rainy season. 20 


Recognizing the limitations of using rating curves for individual riffles, this report 
presents two possible methods of estimating passage flows for salmonids based on more 
limited data. Method 1 utilizes the HEC-RAS modeling, while Method 2 is based on 
manual calculations (see Sections 3.3.1 and 3.3.2). Each method is internally consistent 
in that single data points are extrapolated to passage flow conditions using either 
model-generated or field-based 'n' values. Both methods yield results that are quite 
consistent with the overall field measurements as summarized in Figure 14. Read off 
Figure 14, passage flow would be estimated for the riffles investigated as 20.0 cfs. 
Methods 1 and 2 yield average passage flows of 22.3 and 18.7 cfs for Stevens Creek 21 , 

20 A notable exception to this limitation would exist on streams where flow is regulated by an upstream 
dam, as long as controlled releases are physically or economically feasible. Of course, the limitations 
inherent in the use of rating curves are not avoidable on unregulated streams. 

21 Only includes estimates for Steep McClellan and McClellan Ranch critical riffles. 
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respectively. For Coyote Creek, Methods 1 and 2 give average passage flows of 19.2 and 
19.0 cfs, respectively. 

It is important to note the built-in limits inherent in Methods 1 and 2 as revealed by the 
field data. The primary limit concerns the magnitude to which field measurements can 
be extrapolated to estimate conditions at passage flow using the two methods. The 
discussion in Section 4.1 should clearly warn against extrapolation based on fixing an 'n' 
value at one flow to estimate conditions at a markedly different discharge since 
roughness is a strong function of depth and flow. However, the data collected on 
Stevens and Coyote Creeks indicate that the errors involved are likely relatively small as 
long as the controlling depth at the time of measurement is within 25 percent of the 
passage criterion (e.g. controlling depth between 0.6 and 1.0 feet). When we applied 
Method 2 to low flow measurements at all six Stevens Creek critical riffles, a much 
different set of results was derived for five of the riffles, results that are inconsistent with 
the overall data as plotted in Figure 14. For example, passage flow at Steep McClellan 
would be estimated as 7.6 cfs if the winter baseflow data had been used, whereas direct 
field measurement found the value to be at or near 20.0 cfs. 

More data would need to be collected across a suite of flows to better define the 
accuracy and limits of extrapolation associated with the two methods. Nonetheless, it 
appears that both methods hold promise for creating a rapid assessment of passage 
flow. This is particularly true of Method 2, which presents a non-modeling method for 
estimating passage flows that can be readily reduced to a simple spreadsheet solution. 
Method 2 would also eliminate the need for the detailed survey data that are probably 
needed for any hydraulic modeling. 


Similarly, it would be most helpful to collect fresh data at each riffles after major storms, 
so that the longer-term stability of the results may be accessed. 

4.5 Controlling Riffle Type 

It was initially theorized that different riffle geometries would likely be described by 
different passage discharges. An early hypothesis was that shorter, steeper riffles would 
need greater discharges to meet the passage criterion than wider, flatter riffles. In fact, 
the set of riffles on Stevens Creek was chosen to include these different riffle geometries. 
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We chose a broad range of riffle geometries in an attempt to capture differences that 
might exist between them. 


Unfortunately, the limitations in extrapolating from winter baseflow to passage depth 
preclude any conclusions in this regard at present However, it is intriguing that the 
final best estimate of passage flow for the Steep McClellan riffle (short, steep type) and 
the McClellan Ranch riffle (wide, flat type) are almost identical. The estimates of 
passage flow on Coyote Creek are more extensive and internally consistent, but this 
stream does not show such a wide variation in riffle geometry. 
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5. CONCLUSIONS AND RECOMMEDNATIONS 
5,1 Conclusions 

Several conclusions follow directly from the fieldwork and subsequent analyses of the 
data collected on Stevens and Coyote Creeks. 


1. Suitability ofHEC-RAS for detailed modeling of riffle hydraulics , This project 
collected ample input data on riffle geometry, flow depth and discharge for detailed 
HEC-RAS modeling. However, efforts to calibrate HEC-RAS models on a cross- 
section by cross-section basis proved unsuccessful. This result is not unexpected, as 
HEC-RAS is a one-dimensional hydraulic model that was never intended to capture 
the specific complexities of multi-dimensional flow that characterizes the riffles. 

2. Estimation of passage discharge using HEC-RAS (Method 1). Although HEC-RAS 
was not developed for modeling the specific details of riffle hydraulics, it was shown 
to provide reasonable potential results extrapolating to passage depth (0.8 feet) when 
it is calibrated (using Manning's V) to the measured controlling depth. This 
approach was termed Method 1. The data show that Method 1 provides a promising 

' level of consistency when applied over a range of riffles (see, for example, the data 
from Coyote Creek). 

3. Estimation of passage discharge using manual calculations (Method 2). Due to the 
overhead of survey and modeling efforts involved in Method 1, an alternative 
estimation approach using only manual calculations was investigated. Designated 
as Method 2, this approach involves the use of a back-calculated field 'n' value with 
observed average flow dimensions and riffle slope. The extrapolations using 
Method 2 were in close agreement with Method 1 and were consistent on an overall 
basis. This method is amenable to simple spreadsheet manipulation and would 
require as few as three surveyed cross-sections per riffle. 

4. Limits on extrapolation using the two methods. Our data suggests that Methods 1 
and 2 can be applied if the field data is collected when the controlling depth is 
within ±25 percent of the passage depth criterion of 0.8 feet. Therefore, observed 
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controlling water depths must be between 0.6 and 1.0 feet. However, it is important 
to note that streamflow conditions were not conducive to testing the outer limits of 
this extrapolation range. The field data conclusively demonstrate that extrapolation 
from controlling depths of less than 0.6 feet by either method are almost certain to 
yield misleading estimates of passage discharge. The data support the contention 
that the passage discharge would be consistently underestimated if Methods 1 or 2 
are applied when the controlling depth is less than 0.6 feet. 

5. Passage discharge on Stevens Creek 22 . Although a total of six critical riffles from the 
Chestnut Picnic Area downstream to Fremont Road were surveyed in detail on 
Stevens Creek, four of the sites were only investigated under winter baseflow 
conditions. Thus, the held data for these four riffles (Steep Chestnut, BH-3, 
Homestead Road and Fremont Road) were outside the extrapolation range identified 
in this study. However, there is a high level of confidence that the passage discharge 
for the other two riffles. Steep McClellan and McClellan Ranch, is on the order of 20 
cfs. In this case. Method 2 appears to provide a more reliable extrapolation of the 
field data for the McClellan Ranch riffle. Absent data collected under conditions 
closer to passage depth, there was no field evidence to suggest that other riffles 
would have passage discharge values markedly different from 20 cfs. These results 
do not account for additional barriers or passage impediments that may exist below 
or in between sites. 


6. Passage discharge on Coyote Creek 21 . A total of five critical riffles were surveyed in 
detail on Coyote Creek from Anderson Dam County Park downstream to Tully 
Road. There is a high level of confidence that the average passage discharge within 
this segment of Coyote Creek is on the order of 19 cfs. In this case, both Methods 1 
and 2 give a narrow range of passage discharge on a riffle by riffle basis. This may 
reflect the fact that all five riffles were surveyed under conditions where the 
controlling depth was close to 0.8 feet. The results suggest a trend to lower passage 
discharge in a downstream direction, but there are insufficient data to verify 
whether this is actually the case. 


22 This does not address the discharge needed for passage over possible barriers or through other critical 
areas downstream, upstream or in between the critical areas modeled in our project. 
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7. Ultimate measure of passage flow requires rating curves. Riffles are geometrically 
complex and dynamic bedforms that can and do vary in structure from stream to 
stream and from site to site within the same stream. Previous publications (Wolman, 
1955; Judd, 1963) and this project have collected data that iUustrate the variability 
between 'n' and average flow depth and discharge. The results of this study indicate 
that both Methods 1 and 2 can be used to extrapolate field measurements to estimate 
passage discharge within an appropriate range. However, it is important to bear in 
mind that the complexities of natural riffle structures mean that the ultimate 
identification of passage discharge requires building site specific rating curves for 
each riffle that include a range of flows above and below that which meets the 
passage criterion. However, the overhead in gathering sufficient data to create such 
rating curves (especially on unregulated streams) suggests that the approximation 
techniques of Methods 1 and 2 can be valuable for rapid assessment of passage 
requirements. 


8. Manning's 'n' and variation of those values with depth. The field data collected on 
both streams demonstrates that Manning's 'n' values associated with critical passage 
riffles vary significantly with depth. The values derived fit the trend of previous 
studies (Judd, 1963) and are generally markedly higher than the y ri values used in 
open channel flow calculations or modeling. This is an important observation, since 
it shows that estimating passage discharge in the riffles studied using 
"conventional" 'n' values (e.g. 0.04 to 0.06) would grossly overestimate passage 
discharge requirements. 


9. Possible consistency in passage discharge between streams. When the entire data 
set generated in this study is plotted with controlling depth as a function of stream 
discharge (Figure 14), the data suggest an underlying relationship that may apply 
equally well to both Stevens and Coyote Creeks. The trend line fit is surprisingly 
good and supports the contention that passage discharge will be on the order of 20 
cfs for the two streams. The relationship breaks down at flows less than 5 cfs, most 
likely as a result of the increased effect of larger bed roughness at shallower flow. 
The data collected above 5 cfs, however, point to a potential underlying hydraulic 
principle exhibited by the investigated critical riffles. If this relationship is borne out 
for these two streams, it seems reasonable at this point that other streams in the 
Santa Clara Valley may also exhibit a similar relationship between controlling depth 


200105 Final Report 03-ll-02.doc 


26 



Balance Hydrologies, Inc. 


and discharge. If widely applicable, data collection and passage flow estimation in 
the region could be greatly simplified while still providing valuable information to 
habitat managers working in the Santa Clara Valley. 

5.2 Recommendations 

The results and conclusions suggest a number of recommendations that can further 
refine the passage flow estimates presented here, refine the estimation methods and 
extend the results to other streams in the region. These recommendations include: 


1. Continued measurements on Stevens Creek. Very extensive survey work, including 
benchmarking, has been completed on four Stevens Creek riffles where flow 
conditions have not yet been in the range that allows for reliable extrapolation to 
passage depths. It would be cost-effective to revisit these sites during higher flow 
conditions. This would allow for a more encompassing assessment of passage 
discharge for Stevens Creek. Additionally, the more heterogeneous character of the 
Stevens Creek riffles would provide a good test of the two estimation methods. If 
the passage discharge for these remaining four riffles is in line with the previous 
estimates, it would strongly suggest that there are geomorphic factors at work that 
lead to a regionally applicable passage discharge. 

2. Investigations on other streams . The inter-stream consistency of passage discharge 
through natural bed features can best be measured by selecting riffles on streams 
other than Stevens and Coyote Creeks. At this point, the data suggest that as few as 
two sites on each additional stream should be measured. If these sites yield passage 
flow estimates on the order of the results presented here, more extensive survey 
work might well be considered unnecessary. 

3. Measurements following major storms . Measurements should be repeated after 
major storms to access how constant passage flows might be, from year to year, and 
to further access the relative value of the two approaches. 
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6. LIMITATIONS 

This report was prepared in general accordance with the accepted standard of practice 
existing in Northern California at the time the investigations were performed. No other 
warranties, expressed or implied, are made. It should be recognized that interpretation 
and evaluation of physical factors affecting habitat and passage conditions is a difficult 
and inexact art. Judgment leading to conclusions and recommendations are general 
made with an incomplete knowledge of the conditions present. More extensive studies, 
including additional streamflow-model calibration investigations (coordinated through 
scheduled releases) can reduce the inherent uncertainties associated with such studies. 

If the client wishes to reduce the uncertainty beyond the level associated with this study. 
Balance should be notified for additional consultation. 


Balance Hydrologies has prepared this report for the client's exclusive use on this 
particular project. The report is based in part on work performed by experts in related 
fields, information provided by the client, and/or upon reference values commonly 
used in the area or developed by sources generally held to be reliable. We have not 
independently verified their validity, accuracy or representativeness to this or other 
sites. The recommendations provided in this report are based on the assumption that an 
appropriate and adequate follow-up program will be conducted, and that our firm will 
be retained at key stages in the project to revise the findings and recommendations 
described in this report. 
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Table 1. Summary of Critical Riffle Characteristics and Calibration Discharge 
Measurements, Stevens Creek, Santa Clara County 



Date of Fieldwork 

Discharge Measured 1 

Reach Length 

Riffle Length 

Riffle Average Width 2 

Low-flow Riffle Slope 3 

Estimated Bed D-50 4 

Estimated Embeddedness 4 

Riffle Name: 


cfs 

feet 

feet 

feet 

percent 


percent 

Steep Chestnut 

11/30/00 

2.8 

124.0 

38.0 

17.8 

4.1 

cobbles 

10-20 

BH3-Chestnut Picnic 

11/20/00 

4.7 

219.0 

44.0 

24.0 

3.9 

cobbles 

20 

Steep McClellan 

11/30/00 

2.3 

161.0 

53.6 

17.2 

2.6 

cobbles 

10-20 

McClellan Ranch 

11/20/00 

4.7 

189.0 

43.0 

19.8 

3.6 

cobbles 

30 

McClellan Ranch 

1/10/01 

13.3 

- 

- 

- 

- 


- 

McClellan Ranch 

2/24/01 

22.2 

- 

- 

- 

- 

.—- 1 

- 

Homestead Road 

11/21/00 

2.3 

74.3 

51.0 

21.2 

2.2 

cobbles 

20-30 

Fremont Road 

11/21/00 

“ 

200.0 

175.5 

- 

1.0 

well-sorted very 
coarse pebbles 

20-40 


Notes. 1 Discharge measured by Balance Hydrologies staff at the time of riffle geometry measurements (level-survey) 
2 Width of riffle was measured from base of channel bank on the left to base of channel bank on the right 

3. Slope of water surface from crest of riffle to base of riffle at the time geometry measurements 

4. Visual estimates 
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Table 2: Summary of Critical Riffle Characteristics and Calibration Discharge 
Measurements, Coyote Creek, Santa Clara County 



Date of Fieldwork 

Discharge Measured 
(cfs) 1 

Reach Length (feet) 

Riffle Length (feet) 

Riffle Average Width 
(feet) 2 

CO 

QJ 

a 

o 

to 

it: 

ir 

5 
o 

H- 

6 

_] 

Estimated Bed D-50 4 

Estimated 
Embeddedness 4 

Riffle Name 


cfs 

feet 

feet 

feet 

percent 


percent 

Coyote 1 

1/17/01 

25.5 

234.0 

111.0 

29.3 

1.0 

coarse pebbles to 
small cobbles 

5-15 

Coyote 2 

1/17/01 

25.5 

299.0 

92.2 

- 

2.3 

coarse pebbles to 
small cobbles 

5-15 

Coyote 3 

1/18/01 

24.6 

310.0 

101.0 

38.8 

1.5 

coarse pebbles to 
small cobbles 

5-15 

Coyote 4 

1/26/01 

15.8 

210.0 

112.0 

34.5 

2.6 

coarse pebbles to 
small cobbles 

5-15 

Coyote 5 

1/26/01 

13.7 

187.0 

81.0 

21.8 

2.0 

coarse to very 
coarse pebbles 

10-20 


Not&s. 1 Discharge measured by Balance Hydrologies staff at the time of riffle geometry measurements (level-survey) 
2 Width of riffle was measured from base of channel bank on the left to base of channel bank on the right 

3. Slope of water surface from crest of riffle to base of riffle at the time geometry measurements 

4. Visual estimates 
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Table 3. Summary of Critical Riffle Hydraulic Modeling Results, Channel Roughness Values 
and Passage Flow Estimates, Stevens Creek, Santa Clara County 




3 redicted Passage Discharge 

Field Measured Passage Discharge 



Method 1 predicted passage 
discharge (cfs) 1 

Method 1 reach calculated 
average Mannings ‘n’ 2 

Method 2 predicted passage 
discharge (cfs) 

Method 2 reach calculated 
average Mannings 'n* 

m 

M it; ' 

• 5^ 

mm 

If 

SI 

pm** 

Date of Fieldwork 

Discharge Measured 3 

Controlling Depth 5 

Reach calculated average 
mannings 'n' 

Passage Criteria Meet at 
Measured Discharge? 

Estimated Passage 
Discharge 

Riffle Name: 

cfs 

- 

cfs 

- 

- 

cfs 

feet 

- 

yes/no 

cfs 

Steep Chestnut 

- 

- 

8.8 

0.177 

ffXf - 

11/30/00 

2.8 

0.51 

0.177 

no 

20 6 

BH3-Chestnut Picnic 

- 

* 

7.8 

0.183 

11/20/00 

4.7 

0,62 

0.183 

no 

20 6 

Steep McClellan 

- 

- 

7.6 

0.168 

If; 

11/30/00 

2.3 

0.49 

0.168 

no 

- 

Steep McClellan 

20.0 

0.080 

20.0 

0.075 


2/24/01 

20 4 

0.80 

0.075 

yes 

20 7 

McClellan Ranch 

- 

- 

16.7 

0.100 

SSI' 

11/20/00 

4.7 

0.52 

0.100 

no 

- 

McClellan Ranch 

27.0 

0.045 

18.9 

0.115 

"■vy-.. 

I mm 

1/10/01 

13.3 

0.58 

0.115 

no 

22.9 7 

McClellan Ranch 

20.0 

0.080 

17.3 

0.111 

v, 

SSIIIS 

2/24/01 

22.2 

0.85 

0.111 

yes 

18.7 8 

Homestead Road 

- 

- 

8.9 

0.210 

11/21/00 

2.3 

0.41 

0.210 

no 

20 6 

Fremont Road 

- 

- 

10.7 

0.092 

MWBK. i 

11/21/00 

2.2 

0.33 

0,092 

no 

20 6 

Average: 

22.3 

0.068 

18.7 

0.100 

Averages for Steep McClellan and McClel 

an Ranch only. Ba 

sefiow discharge n 

neasurements not 

included 


Notes: 

1. The hydraulic model predicted passage discharge calculated with generally accepted Manning's *n' values for similar streams at moderate flood stage. 

The predicted passage discharge was solved when a depth of 0.8 feet was predicted at one location along each cross-section at the six critical riffles. 

2. Manning’s 'n' used In calculating the hydraulic mode! passage discharge. 

3. Discharge measured by Balance Hydrologies staff at the time of riffle geometry measurements (level-survey) 

4. Discharge was estimated from surface velocity float tests and measurments of flow cross-sectional area through three monumented cross sections. 

Passage depth of 0.8 feet was met at all three cross-sections and flow was estimated twenty minutes after flow was measured at McClellan Ranch. 

5. Controlling depth was defined in Section 3.3.1 of the report. Briefly, it is defined as the minimum of the maximum depths observed through the riffle cross sections at the time of discharge measurement 

6. Passsage discharge estimate based on the larger of the two estimates for Steep McClellan and McClellan Ranch. This estimate Is conservative by nature and happens to agree with results illustrated in Figure 14. 

7. Estimate dsemd as too high based on conditions observed during discharge measurement of February 24th, 2001 

8. Passage discharge estimate represents the mean value of the estimates given by methods 1 and 2 at each respective riffle location. 
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Table 4: Summary of Critical Riffle Hydraulic Modeling Results and Channel 
Roughness Values, Coyote Creek, Santa Clara County 



Predicted Passage Discharge 


Field Measured Passage Discharge 



Method 1 predicted passage 
discharge (cfs) 1 

Method 1 reach calculated 
average Mannings "n" 2 

Method 2predicted passage 
discharge (cfs) 

Method 2 reach calculated 
average Mannings 'n* 

Mm 

lit 

a*? 

If! 

Date of Fieldwork 

Discharge Measured 3 

Controlling Depth 4 

Reach calculated average 

Mannings 'n' 

.. . 

Passage Criteria Meet at 

Measured Discharge? 

Estimated Passage 
Discharge 5 

Riffle Name 

cfs 


cfs 

- 

ss 

m 

- 

cfs 

feet 


yes/no 

cfs 

Coyote 1 

22.5 

0.055 

20.7 

0.062 

' ' 

1/17/01 

25.5 

0.87 

0.062 

yes 

21.6 

Coyote 2 

20.0 

0.110 

21.3 

0.091 

1/17/01 

25.5 

0.89 

0.091 

yes 

20.7 

Coyote 3 

17.5 

0.230 

16.9 

0.111 

1/18/01 

24.6 

0.91 

0.111 

yes 

17.2 

Coyote 4 

19.5 

0.130 

19.3 

0.144 

Si 

1/26/01 

15.8 

0.73 

0.144 

no 

19.4 

Coyote 5 

16.5 

0.115 

16.9 

0.102 

. ■ 

S ' 

BSftsassJ 

1/26/01 

13.7 

0.71 

0.102 

no 

16.7 

Average: 

19.2 

0.128 

19.0 

0.102 

Averages based on Cc 

yote 1 through 5 critical riffles. 




Notes: 

1. The hydraulic model predicted passage discharge calculated with generally accepted Manning's W values for similar streams at moderate fiood stage. 

The predicted passage discharge was solved when a depth of 0.8 feet was predicted at one location for each cross-section at the six critical riffles. 

2. Manning's 'n* used in calculating the hydraulic model passage discharge. 

3. Discharge measured by Balance Hydrologies staff at the time of riffle geometry measurements (level-survey). 

4 Controlling depth was defined in Section 3.3.1 of the report. Briefly, it is defined as the minimum of the maximum depths observed through the riffle cross sections at the time of 
discharge measurement. 

5 Passage discharge estimate represents the mean value of the estimates given by methods 1 and 2 at each respective riffle location. 
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were investigated on Stevens Creek and a total of five on Coyote Creek. 
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Figure 2: Locations of critical riffles level-surveyed and modeled, Stevens Creek, Santa Clara County. 
There were a totai of six critical riffles identified, level-surveyed and modeled as a part of this project. 
Two riffles are located near the Chestnut Picnic Area, two near McClellan Ranch, one downstream of the 
Homestead Road crossino and one at the Fremont Rnerl omcQinn 
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Figure 3: Locations of critical riffles level-surveyed and modeled, Coyote Creek,Santa Clara County. 

There were a total of five critical riffles identified, level-surveyed and modeled as a part of this project. 

Three are located within one-half mile of the Anderson Lake spriliway, one is located near the Santa Clara 
County Model Airplane Park and one at the Tully Road crossing. 
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Photographs of Steep Chestnut and Chestnut BH-3 critical riffles, Stevens Creek, 
Santa Clara County. 

The top photograph (Figure 4) is looking downstream at Steep Chestnut critical riffle. The bottom 
photograph is looking downstream at Chestnut BH-3 critical riffle. Both riffles are located near the 
Chestnut Park Picnic Area just north of Stevens Creek Reservoir. 
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Photographs of McClellan Ranch and Homestead Road critical riffles, Stevens 
Creek, Santa Clara County. 

The top photograph (Figure 6) is looking downstream from the right-bank at McClellan Ranch 
critical riffle. The bottom photograph is looking upstream at Homestead Road critical riffle. 
McClellan Ranch critical riffle is located near the garden at the back of the McClellan Ranch 
Nature Center while Homestead Road critical riffle is located just downstream of the 
Homestead Road Bridge crossing. 
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Photographs of Fremont Road Critical Riffle and a Fish Passage Barrier 
Located Downstream of Fremont Road, Stevens Creek, Santa Clara County. 

The top photograph (Figure 8) is looking downstream from beneath the bridge crossing at 
Fremont Road critical riffle. The bottom photograph is looking downstream at a fish 
passage barrier roughly 1 mile downstream of Fremont Road. Fremont Road critical riffle is 
located beneath the Fremont Road Bridge crossing. 
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Photographs of Coyote 3 and Coyote 5 Critical Riffles, Stevens Creek, 
Santa Clara County. 


The top photograph (Figure 10) is looking upstream at Coyote 4 critical riffle. 
The bottom photograph is looking downstream at Coyote 5 critical riffle. Coyote 
4 critical riffle is located near the Santa Clara County model Airplane Park. 
Coyote 5 critical riffle is located beneath the Tully Road Bridge crossing. 
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/Mk Figure 12: Plot of discharge versus corresponding maximum water depth for each riffle cross 

Ip- Balance section, McClellan Ranch critical riffles, Stevens Creek, Santa Clara County. 

Hydrologies,InC, Maximum water depth at each cross section is plotted against the discharge measured at the time of water 

depth observation. Also included is data for three braided rivers near Canterbury, New Zealand (Mosley, 1982). 
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Figure 13: Plot of discharge versus corresponding maximum water depth for each cross section, 

Steep McClellan critical riffles, Stevens Creek, Santa Clara County. 

Maximum water depth at each cross section is plotted against the discharge measured at the time of observation. 
Also included is data for three braided rivers near Canterbury, New Zealand (Mosley, 1982). 


200105 Figures and Tables.xls, 200105 Figure 13 



















Controlling" depth (feet) 



200105 Figures and Tables.xls, Figure 14 








APPENDICES 



Project Number 

Stream 

Location 

Date 

Time 

Length of Reach 
Measured (feet) 

Length of Riffle (feet) 

Q measured (cfs) 


200105 
Stevens Creek 
Chestnut Picnic Area, BH3 
11/20/2000,11/30/2000 , 
750-1230 

219.00 

44.00 

4.70 


Comments for Reach _ 

Sunny and cool (10 degrees celcius), water slightly turbid ' 

Visual Estimates; D50-medium pebbles, 20% embedded 
Visual Estimate of Flow: 3-4 cfs 
Most flow through left 1/6 of riffle 

Bankfull difficult to determine due to presence of large sycamore at head of riffle an 
Dense riparian vegetation along right bank, bank is also very steep on the left bank 


Station Location 
2 - 2 ’ 

Thalweg 

Station Location 
3-3 ‘ 

Thalweg 


Riffle Slope (%) 

0.039 



Avg. Riffle Width’ 
(feet) 

24.0 


Station 

BS HI 

FS 

Elevation 

(feet) 

Water Depth (feet) 

Water Surface 
Elevation 

Comments 

Station Location 

BM 1 

BM 2 

i-r 

longitudinal station 0.0 feet, pool at head of riffle 

3.79 103,79 100.00 

103,79 5.72 98.07 


X-sections 1-4 measured onl 1/30/2000 
nail in large leaf maple (?) 
red x on large rip rap-right bank 

Thalweg 

103.79 

7.28 

96.51 

1.40 

97.91 



longitudinal station 20 feet, pool at head of riffle 
103.79 7.22 96.57 

longitudinal station 43 feet, pool at head of riffle 
103.79 6.82 96.97 


1.35 


0.90 


97.92 


97.87 


Station Location 

4- 4' 

Thalweg 

Station Location 
BM 1 
BM 2 

5- 5' 

3.0 

6.0 

9.0 

12.0 

15.0 

18.0 

21.3 

Station Location 

9.5 


longitudinal station 55 feet, pool at head of riffle 


103.79 

6.70 

97.09 

0.79 

97.88 

longitudinal station 99.1 

feet, pool at head of riffle 



4.07 104.07 


100.00 



104,07 

6.00 

98.07 



104.07 

6.33 

97.74 



104.07 

7.10 

96.97 

0.75 

97.46 

104.07 

6.82 

97.25 

0.49 

97.57 

104.07 

6.66 

97.41 

0.32 

97.60 

104.07 

6.52 

97.55 

0.19 

97.60 

104.07 

6.37 

97.70 

0.05 

97.70 

104.07 

6.33 

97.74 



longitudinal station 105 feet, crest of riffle 



104.07 

6.85 

97.22 

0.52 

97.22 


X-sections 5-9 measured on 11/20/2000 
top of spike in base of sycamore 
high point on rip rap marked with an X 

LEW 


REW 


Stevens Creek Surveys.xls 


1 
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Stevens Creek Surveys.xls 


Station Location longitudinal station 109.9 feet, below crest of riffle 

6 - 6 ' 


0.0 

104.07 

3.2 

100.87 

1.6 

104.07 

4.51 

99.56 

4.0 

104.07 

5.44 

98.63 

4.7 

104.07 

6.78 

97.29 

6.0 

1Q4.07 

7.1 

96.97 

8.0 

104.07 

7.12 

96.95 

10.0 

104.07 

7.05 

97.02 

12.0 

104.07 

7.03 

97.04 

14.0 

104.07 

6.34 

97.73 

16.0 

104.07 

6.88 

97.19 

18.0 

104.07 

6.88 

97.19 

20.0 

104.07 

6.66 

97.41 

22.0 

104.07 

6.54 

97.53 

26.0 

104.07 

6.51 

97.56 

29.0 

104.07 

6.3 

97.77 

33.0 

104.07 

6.07 

98.00 

37.0 

104.07 

5.25 

98.82 

39.6 

104.07 

3.14 

100.93 

40.5 

104.07 

2.27 

101.80 

40.5 

104.07 

2.04 

102.03 

Station Location 

7-7' 

longitudinal station 128.3 feet, middle of riffle 

0.0 

104.07 

1.02 

103.05 

0.0 

104.07 

1.37 

102.70 

1.2 

104.07 

3.85 

100.22 

3.0 

104.07 

7.2 

96.87 

4.0 

104.07 

7.38 

96.69 

6.0 

104.07 

7.53 

96.54 

8.0 

104.07 

7.42 

96.65 

10.2 

104.07 

6.83 

97.24 

12.0 

104.07 

7.34 

96.73 

14.0 

104.07 

7.24 

96.83 

16.0 

104.07 

7.11 

96.96 

18.0 

104.07 

7.07 

97.00 

20.0 

104.07 

7.1 

96.97 

22.0 

104.07 

7.14 

96.93 

24.0 

104.07 

7.22 

96.85 

26.0 

104.07 

7.22 

96.85 

26.9 

104.07 

7.02 

97.05 

27.5 

104.07 

5.63 

98.44 

28.5 

104.07 

4.85 

99.22 

31.0 

104.07 

3.64 

100.43 

34.4 

104.07 

2.91 

101.16 

34.4 

104.07 

26 

101.47 

Station Location 

8-8* 

longitudinal station 146.7 feet, toe of riffle 

0.0 

104.07 

4.85 

99.22 

0.0 

104.07 

5.05 

99.02 


LE top of pin 
bankfull/highwater 2000? 
top of bank 


1.6, 

97.80 

LEW, bottom of bank 

0.51 

97.50 

cobbles and gravels 

0.53 

97.43 

cobbles and gravels 

0.48 

97.51 

cobbles and gravels 

0.49 

97.04 

cobbles and gravels 

0 

98.00 

top of cobble 

0.27 

97.45 


0.26 

97.21 


0.02 

97.41 

REW, edge of gravel bar 
gravel bar 
gravel bar 

start of riparian vegetation 
riparian vegetation 
riparian vegetation 

RE base of pin 

RE top of pin 


0 

96.87 

LE top of pin 

LE base of pin 
cut bank 

LEW, behind downed tree 

0.46 

97.15 

cobbles and gravel 

0.62 

97.16 

" 

0.53 

97.18 

“ 

0 

97.24 

top of cobble 

0.31 

97.04 

cobbles and gravels 

0.19 

97.02 

" 

0.11 

97.07 

" 

0.1 

97.10 

" 

0.19 

97.16 

gravels 

0.13 

97.06 

* 

0.25 

97.10 

» 

0.24 

97.09 

" 

0 

97.05 

REW 


RE base of pin 
RE top of pin 


LE top of pin 
LE base of pin 
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1.1 

104.07 

7.95 

96.12 


0.5 

96.62 

LEW, base of cutbank 

3.0 

104.07 

8.31 

95.76 


0.87 

96.63 

behind car part, pool formed because of obstruction 

5.0 

104.07 

8.48 

95.59 


1.01 

96.60 

» 

7.0 

104.07 

8.28 

95.79 


0.79 

96.58 


10.0 

104.07 

8.02 

96.05 


0.48 

96.53 

base of gravel bar 

12.0 

104.07 

7.68 

96.39 


0.16 

96.55 

gravel bar 

14.0 

104.07 

7.38 

96.69 


0.03 

96.72 

“ 

16.0 

104.07 

7.35 

96.72 


0.07 

96.79 

- 

18.4 

104.07 

7.27 

96.80 


0 

96.80 

REW 

20.0 

104.07 

6.9 

97.17 




gravels 

24.2 

104.07 

5.76 

98.31 




gravel bank 

28.3 

104.07 

4.28 

99.79 




sand and thick willows 

30.2 

104.07 

3.77 

100.30 




RE base of pin 

30.2 

104.07 

3.42 

100.65 




RE top of pin 

Station Location 

longitudinal station 153.5 feet, below toe of riffle 





9-9' 








4.0 

104.07 

7,95 

96.12 

0.35 


96.47 

LEW, behind logjam 

7.0 

104.07 

8.45 

95.62 

0.85 


96.47 

next to tire 

9.7 

104.07 

8.38 

95.69 

0.79 


96.48 


12.5 

104.07 

8.38 

95.69 

0.81 


96.50 


15.0 

104.07 

8.0 

96.07 

0.48 


96.55 


17.8 

104.07 

7.6 

96.47 

0 


96.47 

REW 

BM1 

4.07 104.07 


100.00 




Closure 

BM2 

104.07 

6.0 

98.07 




Closure, for measurement of X-sections 5-9 

Station Location 

longitudinal station 164 

feet, pool at head of riffle 





10-10' 








Thalweg 

103.79 

7.97 

95.82 

0.55 


96.37 


Station Location 

longitudinal station 173 

feet, pool at head of riffle 





11-11* 








Thalweg 

103.79 

8.57 

95.22 

0.85 


96.07 


Station Location 

longitudinal station 193 feet, pool at head of riffle 





12-12* 








Thalweg 

103.79 

8.98 

94.81 

1.15 


95.96 


Station Location 

longitudinal station 207 feet, pool at head of riffle 





13-13’ 








Thalweg 

103.79 

9.14 

94.65 

1.32 


95.97 


Station Location 

longitudinal station 219 feet, pool at head of riffle 





14-14' 








Thalweg 

103.79 

9.08 

94.71 

1.22 


95.93 


BM 1 

3.79 103.79 


100.00 




Closure 

BM2 

103.79 

5.72 

98 07 




Closure, for measurement of X-sections 1-4,10-14 
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Project Number 

Stream 

Location 

Date 

Time 

Length of Reach 
Measured (feet) 


200105 
Stevens Creek 

Chestnut Picnic Area, Steep Chestnut 

11/30/00 

830-1230 

124.00 


Length of Riffle (feet) 38.00 


Q measured (cfs) _ 2.80 


Comments for Reach ___ 

Sunny and cool (10 degrees celcius) ~~ ” ™ 

Visual Estimates: D50-medium pebbles, 10-20% embedded, bed covered in algae 
Visual Estimate of Flow: 3-4 cfs 
Most flow through right 1/5 of riffle 

Riffle Slope (%) 0.041 

Avg. Riffle Width 

(feet) 17.8 


Station 

BS HI 

FS 

Elevation 

(feet) 

Water Depth (feet) 

Water Surface 
Elevation 

Comments 

Station Location 

longitudinal station 0 feet, pool at head of riffle 




BM 1 

4.80 104.80 


100.00 



top of spike in base of sycamore 

BM 2 

104.80 

2.78 

102.02 



high point on rip rap marked with an X 

1-1' 







Thalweg 

104.80 

9.04 

95.76 

2 79 

98.55 


Station Location 

longitudinal station 10 feet, pool at head of riffle 




2-2 ‘ 







Thalweg 

104.80 

9.05 

95.75 

2.79 

98.54 


Station Location 

longitudinal station 29.2 feet, pool at head of riffle 




3-3' 







1.0 

104.80 

6.50 

98.30 




2.0 

104.80 

7.84 

96.96 

1.6 

98.56 

LEW, steep channel bank 

4.0 

104.80 

7.76 

97.04 

1.52 

98.56 


6.0 

104.80 

7,53 

97.27 

1.28 

98.55 


8.0 

104.80 

7.14 

97.66 

0.90 

98.56 

small gravels 

10.0 

104.80 

6.77 

98.03 

0.52 

98.55 


12.0 

104.80 

6.74 

98.06 

0.49 

98.55 


14.0 

104.80 

6.72 

98.08 

0.46 

98.54 


16.0 

104.80 

6.68 

98.12 

0.42 

98.54 


18.0 

104.80 

6.71 

98.09 

0.45 

98.54 

small gravels 

20.7 

104.80 

6.71 

98.09 

0.46 

98.55 

REW 

Station Location 

longitudinal station 40 feet, crest of riffle 




4-4' 







17.0 

104.80 

6.65 

98.15 

0.32 

98.47 

on cobble 

22.6 

104.80 

6.57 

98.23 

0.27 

98.50 


Station Location 

longitudinal station 46 feet, top of riffle 




5-5' 







1.0 

104.80 

1.94 

102.86 



LE top of nail, nail in tree root 

2.0 

104.60 

4.24 

100.56 



steep bank through old deposit 
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4.0 

104.80 

5.17 

99,63 

6.0 

104.80 

6.20 

98,60 

6.6 

104.80 

6.32 

98.48 

8.0 

104.80 

6.34 

98.46 

10.0 

104.80 

6.50 

98.30 

12.0 

104.80 

6.58 

98.22 

14.0 

104.80 

6.65 

98.15 

16.0 

104.80 

6.74 

98.06 

18.0 

104.80 

6.74 

98.06 

20.0 

104.80 

6.77 

98.03 

22.0 

104 80 

6.98 

97.82 

24.0 

104.80 

6.42 

98.38 

26.0 

104.80 

7.24 

97.56 

27.8 

104.80 

6.71 

98.09 

28.5 

104.80 

5.80 

99.00 

30,0 

104.80 

5.33 

99.47 

32.0 

104.80 

4.80 

100,00 

34.9 

104.80 

4.23 

100.57 

34.9 

104.80 

4.03 

100.77 

Station Location 

6-6' 

longitudinal station 58.3 feet, middle of riffle 

0.0 

104.80 

2.99 

101.81 

0.0 

104.80 

4.05 

100.75 

2.0 

104.80 

4.80 

100.00 

4.0 

104.80 

5.17 

99,63 

6.0 

104.80 

5.72 

99.08 

7.7 

104.80 

6.07 

98.73 

9.0 

104.80 

6.83 

97.97 

11.0 

104.80 

6.92 

97.88 

13.0 

104.80 

7.02 

97.78 

15.0 

104.80 

6.94 

97,86 

17.0 

104.80 

6.92 

97.88 

19.0 

104.80 

7.28 

97.52 

21.0 

104.80 

7,53 

97.27 

23.0 

104.80 

7.65 

97,15 

25.0 

104.80 

7.65 

97.15 

26.6 

104.80 

7.12 

97.68 

28.0 

104.80 

6.03 

98.77 

30.0 

104.80 

4.86 

99.94 

32.0 

104.80 

4.32 

100.48 

36.0 

104.80 

3.31 

101.49 

36.0 

104.80 

2.66 

102.14 

Station Location 

7-7' 

longitudinal station 69.2 feet, toe of riffle, riffle e 

0.0 

104.80 

3.98 

100.82 

0.0 

104.80 

4.38 

100.42 

1.0 

104.80 

4.66 

100.14 

3.0 

104.80 

5.13 

99,67 

5.0 

104.80 

5.43 

99.37 

7.0 

104.80 

5.80 

99.00 


base of bank 


0 

98.48 

L EW on gravels 

0 

98.46 

on leaves 

0.16 

98.46 

gravels and leaves 

0,23 

98.45 

gravels and leaves 

0.26 

98.41 

gravels 

0.35 

98.41 

below cobble 

0.32 

98.38 


0.33 

98.36 

amongst gravel 

0.32 

98.14 


0 

98.38 

on cobble 

0.57 

98.13 

gravels 

0 

98.09 

REW, behind log jam 


top of bank 
on root 


RE base of pin 
RE top of pin 


LE top of nail, nail in tree root 
LE bottom of pin 
gravels and (eaves 
gravels and leaves 
gravels and leaves 
edge of bank 


0 

97.97 

LEW base of bank 

0.01 

97.89 

gravels 

0.11 

97.89 

gravels 

0.05 

97.91 

on gravels 

0 

97.88 

on gravel 

0.23 

97.75 


0,46 

97.73 

gravels 

0.6 

97.75 


0.69 

97.84 


0.06 

97.74 

REW 


top of bank, below root 

bare hardened soil 
RE base of pin 
RE top of pin 

to 78 feet 

LE top of nail, nail in tree root 
LE bottom of pin 
~ bankfull indicator 
gravels and roots 
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9.0 

104.80 

6.20 

98.60 



« 

11.0 

104.80 

6.80 

98.00 



descending bank 

12.3 

104.80 

7.58 

97.22 

0.12 

98.12 

LEW 

14.0 

104.80 

7.68 

97.12 

0.14 

97.36 


16.0 

104.80 

7.73 

97.07 

0.2 

97.32 

cobbles and gravels 

18.0 

104.80 

7.81 

96.99 

0.32 

97.39 

* 

20.0 

104.80 

7.85 

96.95 

0.39 

97.38 

* 

22.0 

104.80 

8.02 

96.78 

0.51 

97.46 

“ 

24.0 

104.80 

7.80 

97.00 

0.29 

97.07 

» 

24.9 

104.80 

7.61 

97.19 

0.12 

97.12 

REW 

26.0 

104.80 

6.18 

98.62 



top of bank 

28.0 

104.80 

5.35 

99.45 



bare hardened soil and roots 

30.8 

104.80 

4.55 

100.25 




33.9 

104.80 

3.11 

101.69 



RE base of pin 

33.9 

104.80 

2.77 

102.03 



RE top of pin, BM2 

Station Location 

longitudinal station 75.8 feet, pool below riffle 




8-8‘ 







5.2 

104.80 

8.22 

96.58 

0.44 

97.02 

LEW 

8.0 

104.80 

9.70 

95.10 

1.90 

97.00 


10.0 

104.80 

9.88 

94.92 

2.11 

97.03 


12.0 

104.80 

9.97 

94.83 ‘ 

2.19 

97.02 


14.0 

104 80 

9.68 

95,12 

1.91 

97.03 


16.0 

104.80 

9.46 

95.34 

1.7 

97.04 


17.9 

104.80 

8.40 

96.40 

0.64 

97.04 

REW 

Station Location 

longitudinal station 109 feet, pool below riffle 




9-9' 







Thalweg 

104.80 

9.88 

94.92 

2.12 

97.04 


Station Location 

longitudinal station 124 feet, pool below riffle 




10-10* 







Thalweg 

104.80 

9.36 

95.44 

1.6 

97.04 


BM 1 

4.79 104.80 


100.01 



Closure 

BM 2 

104.80 

2.8 

102.03 



Closure 
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Project Number 

Stream 

Location 

Date 

Time 

Length of Reach 
Measured (feet) 


200105 
Stevens Creek 
McClellan Ranch 
11/20/2000, 11/30/2000 
1345-1645 

189.00 


Comments for Reach _ 

Sunny and cool (10 degrees celcius), water slightly turbid 
Visual Estimates; D50-medium pebbles, 30% embedded 
Visual Estimate of Flow: 3-4 cfs 

Algae on bed, more leaves and organic matter present from previous location 
Slope (%) 0.036 


Length of Riffle (feet) 43.00 
Q measured (cfs) 4.70 


Avg. Riffle Width (feet) 


19.8 


Station 

BS Hi 

FS 

Elevation 

(feet) 

Water Depth (feet) 

Water Surface 
Elevation 

Comments 

Station Location 

longitudinal station 0 feet, pool at head of riffle 



X-sections 1-3 measured on 11/30/2000 

BM 1 

3.29 103.29 


100.00 



top of spike in base of sycamore 

BM 2 

1-1' 

103.29 

4.52 

98.77 



high point on rip rap marked with an X 

Thalweg 

103.29 

8.85 

94.44 

2.14 

96.58 


Station Location 

longitudinal station 31 feet, pool at head of riffle 




2-2' 







Thalweg 

103.29 

8.85 

94.44 

2.13 

96.57 


Station Location 

longitudinal station 64 feet, pool at head of riffle 




3-3' 







Thalweg 

103.29 

7,66 

95.63 

0.93 

96.56 


Station Location 

longitudinal station 82 feet, pool at head of riffle 



X-sections 4-10 measured on 11/20/2000 

BM 1 

3.59 103.59 


100.00 



top of spike in base of sycamore 

BM 2 

103.59 

4.83 

96.76 



high point on rip rap marked with an X 

4-4* 







3.0 

103.59 

5.99 

97.60 



LE pin upstream of sycamore tree 

5.0 

103.59 

6.66 

96.93 




5.9 

103.59 

7.32 

96.27 

0.00 

96.27 

LEW 

8.0 

103.59 

7.54 

96.05 

0.23 

96.28 

large gravels 

10.0 

103.59 

7.63 

95.96 

0.33 

96.29 

ir 

12.0 

103.59 

7.61 

95.98 

0.30 

96.28 

n 

14.0 

103.59 

7.62 

95,97 

0.33 

96.30 

large gravels and small cobbles 

16.0 

103.59 

7.60 

95.99 

0.34 

96.33 


18.0 

103.59 

7.55 

96.04 

0.29 

96.33 

» 

20.0 

103.59 

7.53 

96.06 

0.26 

96.32 

ti 

22.0 

103.59 

7.49 

96.10 

0.22 

96.32 

gravels 

24.0 

103.59 

7.42 

96.17 

0.22 

96.39 

Cl 
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26.0 

103.59 

7.41 

96.18 

0.21 

96.39 

28.0 

103.59 

7.43 

96.16 

0.21 

. 96.37 

30.8 

103.59 

7.23 

96.36 

0.00 

96.36 

33.0 

103.59 

6.56 

97.03 



37.2 

103.59 

4.21 

99.38 



Station Location 

longitudinal station 91 

feet, downstream end of pool at head of riffle 


5-5' 






4.5 

103.59 

7.96 

95.63 

0.66 

96.29 

9.0 

103.59 

8.03 

95.56 

0.72 

96.28 

13.0 

103.59 

7.77 

95.82 

0.43 

96.25 

18.0 

103.59 

7.64 

95.95 

0.30 

96.25 

22.0 

103.59 

7.45 

96.14 

0.11 

96.25 

24.5 

103.59 

7.34 

96.25 



27.7 

103.59 

6.59 

97.00 



Station Location 

longitudinal station 96 feet, crest of riffle 



11.4 

103.59 

7.77 

95.82 

0.43 

96.25 

17.6 

103.59 

7.54 

96.05 

0.19 

96.24 

Station Location 

longitudinal station 100.7 feet, below crest of riffle 



6-6" 






0.0 

103.59 

3.59 

100.00 



1.2 

103.59 

6.06 

97.53 



3.0 

103.59 

7.09 

96.50 



3.8 

103.59 

7.96 

95.63 

0.18 

95.81 

6.0 

103.59 

7.65 

95.94 

0 

95.94 

7.3 

103.59 

8.07 

95.52 

0.45 

95.97 

9.4 

103.59 

8.06 

95.53 

0.44 

95.97 

10.0 

103.59 

7.47 

96.12 

0 

96.12 

12.1 

103.59 

7.96 

95.63 

0.37 

96.00 

14.1 

103.59 

7.76 

95.83 

0.22 

96.05 

16.1 

103.59 

7.61 

95.98 

0 

95.98 

18.1 

103.59 

7.81 

95.78 

0,24 

96.02 

20.1 

103.59 

7.6 

95.99 

0.06 

96,05 

22.1 

103.59 

7.63 

95.96 

0.1 

96.06 

24.0 

103.59 

7.49 

96.10 

0 


26.0 

103.59 

6.77 

96.82 



28.0 

103.59 

6.75 

96.84 



30.4 

103.59 

5.27 

98.32 



32.0 

103.59 

4.29 

99.30 



34.3 

103,59 

2.27 

101.32 



34.3 

103.59 

2.06 

101.53 



Station Location 

longitudinal station 113.5 feet, middle of riffle 



7-7' 






0.0 

103.59 

2.62 

100.97 




small cobbles and large gravels 
REW 

bare soil slope (~ 45 degrees) 

RE top of nail in 3rd stair from the bottom 


LEW 


REW 

bare soil bank 


LE top of pin 
base of Sycamore root 
top of small bank 
LEW 

top of cobble 
amognst smaller cobbles 

top of piece of rip rap 
amongst cobbles 

top of piece of rip rap 
gravels 

edge of cobble 

gravels 

REW 

top of rip rap on bank 
bare soil bank 

bank slope at base of flood deposit 
RE base of pin 
RE top of pin 


LE top of pin 
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0.0 

103.59 

2.84 

100.75 



1.9 

103.59 

4.69 

98.90 



3.3 

103.59 

5.55 

98.04 



4.9 

103.59 

6.68 

96.91 



6.0 

103.59 

7.22 

96.37 



6.6 

103,59 

7.97 

95.62 

0 

96.21 

8.1 

103.59 

8.18 

95.41 

0.44 

95.82 

10.1 

103.59 

8.56 

95.03 

0.59 

95.26 

12.1 

103.59 

8.43 

95.16 

0.41 

95.16 

14.1 

103.59 

8.23 

95.36 

0.23 

95.49 

16.5 

103.59 

7.92 

95.67 

0 

95.77 

18.1 

103.59 

8.09 

95.50 

0.13 

95.50 

20.1 

103.59 

8.07 

95.52 

0.1 

95.59 

21.1 

103.59 

7.45 

96.14 

0 

96.14 

22.1 

103.59 

8 

95.65 

0.07 

95.72 

24.7 

103.59 

7.94 

96.02 

0 

96.02 

27.0 

103.59 

7.57 

97.11 



28.6 

103.59 

6.48 

97.89 



31.0 

103.59 

5.7 

99.18 



35.0 

103.59 

4.41 

100.24 



37.2 

103.59 

3.35 

100.24 



39.7 

103.59 

1.02 

102.57 



39.7 

103.59 

0.87 

102.72 



Station Location 

longitudinal station 134.3 feet,' 

toe of riffle 



8-8' 






0.0 

103.59 

5.25 

98.34 



0.0 

103.59 

5.49 

98.10 



2.0 

103.59 

6.03 

97.56 



3.0 

103,59 

6.66 

96.93 



5.2 

103.59 

7.06 

96.53 



6.1 

103.59 

7.82 

95.77 



7.5 

103.59 

8.8 

94.79 

0 

94.79 

9.0 

103.59 

8.82 

94.77 

0.09 

94.86 

10.6 

103.59 

9.2 

94.39 

0.52 

94.91 

12.1 

103.59 

9.07 

94.52 

0.46 

94.98 

13.0 

103.59 

8.77 

94.82 

0.16 

94.98 

14.1 

103.59 

9.03 

94.56 

0.32 

94.88 

16.1 

103.59 

9.05 

94.54 

0.37 

94.91 

18.5 

103.59 

8.82 

94.77 

0 

94.77 

20.1 

103.59 

9.06 

94.53 

0.24 

94.77 

21.6 

103.59 

8.87 

94.72 

0 

94.72 

23.1 

103.59 

7.72 

95.87 ' 



25.2 

103.59 

6.43 

97.16 



27.3 

103.59 

4.84 

98.75 



Station Location 

longitudinal station 144 feet, pool below toe of riffle 



9-9' 







LE base of pin 

base of cutbank below surface that extends 100 meters 


top of bank, bank littered with cobbles and gravels 
LEW 

amongst large gravels 

It 

amongst gravels 

on top of small cobble 

gravels 

gravels 

top of piece of rip rap 

REW, gravels 
base of rip rap 
rip rap 

top of rip rap 
base of bank 
base of flood deposit 
RE base of pin 
RE top of pin 


LE top of pin 
LE base of pin 

flat sandy surface behind cottonwood 
edge of flat surface 
base of old log 
LEW 

top of cobble 
amongst cobbles 

top of cobble 
large gravels 

It 

top of rip rap 

REW, start of rip rap bank with elderberries (?) 
on rip rap 

RE X on boulder, BM 2 
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5.5 

103.59 

9.01 

94.58 

13.0 

103.59 

9.65 

93.94 

15.0 

103.59 

9.66 

93.93 

16.3 

103.59 

8.96 

94.63 

Station Location 
10-10' 

longitudinal station 147 feet, pool below toe 

6.1 

103.59 

8.94 

94.65 

11.0 

103.59 

10.1 

93.49 

13.0 

103.59 

10.27 

93.32 

15.2 

103.59 

10.07 

93.52 

15.3 

103.59 

8.97 

94.62 

BM 1 

3.6 103.59 


99.99 

BM2 

103.59 

4.83 

98.76 


Station Location longitudinal station 151 feet, pool below toe of riffle 
11 - 11 ' 

Thalweg 103.29 9.91 93.38 

Station Location longitudinal station 161 feet, pool below toe of riffle 
12 - 12 ' 

Thalweg 103.29 10.71 92.58 

Station Location longitudinal station 168 feet, pool below toe of riffle 

13- 13’ 

Thalweg 103.29 11.05 92.24 

Station Location longitudinal station 179 feet, pool below toe of riffle 

14- 14' 

Thalweg 103.29 12.03 91.26 

Station Location longitudinal station 189 feet, pool below toe of riffle 


15-15' 

Thalweg 


103.29 

11.01 

92.28 

BM 1 

3.29 

103.29 


100.00 

BM 2 


103.29 

4.52 

98.77 
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0.79 

0 


94.72 

94.63 


REW, on rip rap 


LEW 

REW, on rip rap 

Closure 
Closure 

X-sections 11-15 measured on 11/30/2000 

1.10 94.48 

1.02 93.60 

1.38 93.62 

2.34 93.60 


0 

94.65 

1.2 

94.69 

1.39 

94.71 

1.15 

94.67 

0 



1.31 


93.59 

Closure 

Closure, X-sections 1-3, 11-15 


4 


® Balance Hydrologies Inc., 2001 


Project Number 

Stream 

Location 

Date 

Time 

Length of Reach 
Measured (feet) 

Length of Riffle 
(feet) 

Q measured (cfs) 


200105 
Stevens Creek 

McClellan Ranch, Steep McClellan 
11/30/00 
1545-1730 
161.00 


Comments for Reach _ 

Sunny and cool (10 degrees celcius) 

Visual Estimates: D50-medium pebbles, 10-20% embedded, bed covered in algae 
Visual Estimate of Flow: 3-4 cfs 
Most flow through right 1/5 of riffle 

Slope % 0.026 

Avg. Riffle Width (feet) 17.2 


Station BS HI fs ' Elevation 

______ (feet) 

Station Location longitudinal station 5 feet, pool at head of riffle 


Water Depth (feet) 


Station Location 
6 - 6 * 

Thalweg 


105.03 

7.32 

97.71 

105.03 

8.18 

96.85 

105.03 

8.19 

96.84 

105.03 

8.28 

96.75 

105.03 

8.39 

96.64 

105 03 

7.97 

97.06 

105.03 

7.34 

97.69 

ation 51.4 feet, crest of riffle 

105.03 

7.94 

97.09 


Water Surface 
Elevation 


Comments 


BM1 

5.03 105.03 100.00 



RE of XS-3 

BM2 

1-1' 

105.03 4.57 100.46 



LE of XS-4 

Thalweg 

105.03 7.66 97.37 

0.39 

97.76 


Station Location 
2-2‘ 

longitudinal station 14 feet, pool at head of riffle 




Thalweg 

105.03 9.95 95.08 

2.64 

97.72 


Station Location 
3-3' 

longitudinal station 22 feet, pool at head of riffle 




Thalweg 

105.03 10.51 94.52 

3.19 

97.71 


Station Location 
4-4* 

longitudinal station 32 feet, pool at head of riffle 




Thalweg 

105.03 9.43 95.60 

2.12 

97.72 


Station Location 

longitudinal station 41 feet, pool at head of riffle 
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Station Location 

longitudinal station 58 feet, top of riffle 



7-7' 





0.0 

105.03 

4.56 

100.47 


0.0 

105.03 

5.02 

100.01 


1.9 

105.03 

5.65 

99.38 


2.6 

105.03 

7.65 

97.38 

0.06 

4.0 

105.03 

7.91 

97.12 

0.34 

6.8 

105 03 

7.58 

97.45 

0.00 

10.0 

105.03 

8.85 

96.18 

0.44 

12.0 

105.03 

8.94 

96.09 

0.50 

15.0 

105.03 

7.55 

97.48 

0.15 

18.0 

105.03 

8.04 

96.99 

0.64 

21.4 

105.03 

7.40 

97.63 

0.00 

24.0 

105.03 

6.61 

98.42 


27.3 

105.03 

5.13 

99.90 


27.3 

105.03 

4.82 

100.21 


Station Location 

longitudinal station 70.6 feet, middle of riffle 


8-8' 





0.0 

105.03 

4.42 

100.61 


0.0 

105.03 

4.81 

100.22 


1.4 

105.03 

5.99 

99.04 


2.0 

105.03 

7.92 

97.11 

0.00 

4.0 

105.03 

8.33 

96.70 

0.45 

6.0 

105.03 

8.17 

96.86 

0.27 

8.0 

105.03 

8.33 

96.70 

0.46 

10.0 

105.03 

8.20 

96.83 

0.31 

12.0 

105.03 

8.07 

96,96 

0.22 

14.0 

105.03 

7.74 

97.29 

0.00 

16.0 

105.03 

8,22 

96.81 

0.52 

18.0 

105.03 

8.01 

97.02 

0.29 

19.3 

105.03 

7.73 

97.30 

0.00 

20.6 

105.03 

6.96 

98.07 


23.0 

105.03 

6.19 

98.84 


25.4 

105.03 

5.31 

99.72 


25.4 

105.03 

5.03 

100.00 


Station Location 

longitudinal station 94.2 feet, toe of riffle, riffle extends to 105 feet 

9-9‘ 





0.0 

105.03 

4.57 

100.46 


0.0 

105.03 

5.11 

99.92 


1.6 

105.03 

7.09 

97.94 


3.4 

105.03 

8.68 

96.35 

0.27 

5.0 

105.03 

8.91 

96.12 

0.49 

7.0 

105.03 

8.69 

96.34 

0.26 

9.0 

105.03 

8.75 

96.28 

0.42 

11.0 

105.03 

8.87 

96.16 

0.47 

13.0 

105.03 

8.75 

96.28 

0.37 

15.0 

105.03 

8.44 

96.59 

0.10 

17.3 

105.03 

8.37 

96.66 

0.00 

19.0 

105.03 

7.56 

97.47 


21.3 

105.03 

6.64 

98.39 
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LE top of pin 
LE base of pin 
top of bank, rootmass 

97.44 LEW, base of bank 
97.46 

97.45 top of rip rap 

96.62 amongst gravels and small cobbles 

96.59 behind cobble 

97.63 on piece of rip rap 

97.63 cobbles 

97.63 REW 

gravel covered bank, sand underneth 

RE base of pin 
RE top of pin 


LE top of nail 
LE bottom of pin 

top of bank, elderberry roof mass 
97.11 LEW, base of bank 

97.15 amongst gravels 

97.13 on rip rap 

97.16 

97.14 behind boulder 

97.18 in riffle 

97.29 on cobble 

97.33 gravels 

97.31 

97.30 REW 

top of bank 

RE base of pin 
RE top of pin 


LE top of nail 
LE bottom of pin 
top of bank 

96.62 LEW, base of bank, root wad 

96.61 amongst large gravels 

96.60 behind ripr ap 

96.70 

96.63 large gravels 

96.65 

96.69 on cobble 

96.66 REW 

gravel covered bank, sand beneath 
below fallen tree 
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23.6 


105.03 


105.03 


Station Location 

longitudinal station 112.5 feet, pool below riffle 

10-10' 




1.0 

105.03 

9.24 

95.79 

3.0 

105.03 

9.20 

95.83 

5.0 

105,03 

9.24 

95.79 

7.0 

105.03 

9.20 

95.83 

9.0 

105.03 

9.21 

95.82 

11.0 

105.03 

8.89 

96.14 

14.1 

105.03 

8.44 

96.59 

Station Location 

longitudinal station 128 feet, pool below riffle 

11-11* 




Thalweg 

105.03 

9.2 

95.83 

Station Location 

longitudinal station 147 feet, pool below riffle 

12-12' 




Thalweg 

105.03 

9.76 

95.27 

Station Location 

longitudinal station 161 feet, pool below riffle 

13-13' 




Thalweg 

105.03 

10.57 

94.46 

BM 1 

5.03 105.03 


100.00 

BM 2 

105.03 

4.6 

100.46 
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RE unable to sight 


0.76 

96.55 

LEW 

0.72 

96.55 


0.75 

96.54 

gravels 

0.73 

96.56 


0.74 

96.56 


0.43 

96.57 


O 

96.59 

REW 

0.67 

96.5 



1,23 

96.50 

2 

96.46 


Closure 

Closure 
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Project Number 

200105 

Stream 

Stevens Creek 

Location 

Homestead Road (Rosgen Reach) 

Date 

11/21/00 

Time 

730-1030 

Length of Reach 
Measured (feet) 

74.30 

Length of Riffle 
(feet) 

51.00 

Q measured (cfs) 

2.30 


Comments for Reach _ 

Rainy and cold, light rain continued for most of the morning 

Stream bed mixed with gravels and cobbles with some large clasts from bank stabilization 
Visual estimate of flow: 2-3 cfs 

Visual estimate of embeddedness: 20-30 % by very coarse sand 
Slope (%) 0.022 

Avg. Riffle Width (feet) 21.2 


Station 

BS HI 

FS 

Elevation 

(feet) 

Water Depth (feet) 

Water Surface 
Elevation 

Comments 

Station Location 

longitudinal station 6.3 






BM 1 

4.53 104.53 


100.00 



table top boulder upstream of upstream most root wad 

BM 2 

1-1' 

104,53 

4.82 

99.71 



top of spike near base of tree{?) on left bank 

8.2 

104.53 

9.06 

95.47 

0.00 

95.47 

LEW 

10.0 

104.53 

9.37 

95.16 

0.33 

95.49 

gravel 

12.0 

104.53 

9.41 

95.12 

0.34 

95.46 

“ 

14.0 

104.53 

9.34 

95.19 

0.30 

95.49 

gravel and very coarse sand 

16.0 

104.53 

9.15 

95.38 

0.12 

95.50 

on cobble 

18.0 

104.53 

9.35 

95.18 

0.36 

95,54 

very coarse sand 

20.0 

104.53 

9.80 

94.73 

0.75 

95.48 

large gravel 

22.0 

104.53 

10.05 

94.48 

1.02 

95.50 

pocket of very coarse sand 

24.0 

104.53 

10.06 

94.47 

1.00 

95.47 

on cobble 

26.2 

104.53 

9.07 

95.46 

0.00 

95.46 

REW-on boulder-boulders continue to a height of seven 







feet stabilizing the bank 

Station Location 

longitudinal station 18 feet, crest of riffle 




16.7 

104.53 

9.42 

95.11 

0.34 

95.45 

on cobbles in middle of riffle 

19.4 

104.53 

9.43 

95.10 

0.37 

95.47 


Station Location 

longitudinal station 24.4 feet, below crest of riffle 




2-2' 







0.0 

104.53 

4.82 

99.71 



LE top of pin (BM 2) bank covered by thin layer of 







cobbles and gravel, sand depostis under coarse deposits 

0.0 

104.53 

5.18 

99.35 



LE bottom of pin 

3.0 

104.53 

6.23 

98.30 



moving down bank covered by elderberries(?) and leaves 

6.0 

104.53 

7.29 

97.24 




7.4 

104.53 

7.72 

96.81 



top of bank supported by roots 

8.1 

104.53 

9.31 

95.22 

0 00 

95.22 

LEW 
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10.0 

104.53 

9.66 

94.87 

0.36 

12.0 

104.53 

9.58 

94.95 

0.25 

14.0 

104.53 

9.95 

94.58 

0.64 

16.0 

104.53 

9.21 

95.32 

0.00 

18.0 

104.53 

8.99 

95.54 

0.00 

20.0 

104.53 

9.41 

95.12 

0.23 

22.0 

104.53 

9.42 

95.11 

0.25 

24.0 

104.53 

9.11 

95.42 

0.00 

26.0 

104.53 

9.41 

95.12 

0.26 

28.0 

104.53 

9.08 

95.45 

0.00 

29.8 

104.53 

9.04 

95.49 

0.00 

32.0 

104.53 

7.96 

96.57 


34.0 

104.53 

5.5 

99.03 


36.0 

104.53 

3.32 

101.21 


Station Location 
3-3' 

longitudinal station 44.6 feet, middle of riffle 


0.0 

104.53 

6.70 

97.83 


0.0 

104.53 

7.05 

97.48 


2.0 

104.53 

7.36 

97.17 


4.0 

104.53 

8.01 

96.52 


4.8 

104.53 

8.69 

95.84 


5.6 

104.53 

10.04 

94.49 

0,38 

8.0 

104.53 

9.81 

94.72 

0.18 

10.0 

104.53 

10.16 

94.37 

0.56 

12.0 

104.53 

10.19 

94.34 

0.55 

14.0 

104.53 

9.68 

94.85 

0.08 

16.0 

104.53 

9.88 

94.65 

0.30 

18.0 

104.53 

9.74 

94.79 

0.19 

20.0 

104.53 

9.68 

94.85 

0.15 

22.0 

104.53 

9.20 

95.33 

0.00 

24.0 

104.53 

9.74 

94.79 

0.22 

26.0 

104.53 

9.91 

94.62 

0.40 

27.4 

104.53 

9.84 

94.69 

0.30 

27.8 

104.53 

6.80 

97.73 


30.6 

104.53 

5.66 

98.87 


32.2 

104.53 

2.47 

102.06 


Station Location 

4-4' 

longitudinal station 59.5 feet, toe of riffle 


0.0 

104.53 

6.7 

97.83 


0.0 

104.53 

7.11 

97 42 


2.0 

104.53 

7.28 

97.25 


4.0 

104.53 

7.76 

96.77 


5.0 

104.53 

8.4 

96.13 


6.2 

104.53 

9.62 

94.91 


8.4 

104.53 

9.85 

94.68 


9.2 

104.53 

9.99 

94.54 

0.00 
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95.23 gravels 

95.20 on cobble 

95.22 very coarse sand 

95.32 on rip rap 

95.54 

95.35 

95.36 amongst cobbles 

95,42 on cobble 

95.38 cobbles 

95.45 on cobble 

95.49 REW 

on boulder 
on boulder 

RE point on boulder below oak 


LE top of pin 
LE base of pin 


top of bank 
94.87 LEW 

94.90 on cobble 

94.93 amongst cobbles 

94.89 

94.93 on cobble 

94.95 

94.98 on gravels 
95.00 

95.33 on cobbles 

95.01 w/in small riffle structure 

95.02 

94.99 REW-below boulder 

on boulder suppoting bank 
base ot boulder 
RE point on boulder 


LE top of pin 
LE base of pin 

elderberries and leave coverd bank ~20 degrees 


base of bank 
upper end of bar 
94.54 LEW 
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10.5 


104.53 

9.85 

94.68 

12.0 


104.53 

10.33 

94.20 

13.5 


104.53 

10.4 

94.13 

15.0 


104.53 

10.44 

94.09 

16.5 


104.53 

10.25 

94.28 

18.0 


104.53 

10.03 

94.50 

19.5 


104.53 

10.13 

94.40 

21.0 


104.53 

10.05 

94.48 

22.5 


104.53 

10.08 

94.45 

24.0 


104.53 

9.94 

94.59 

25.1 


104.53 

9,94 

94.59 

26.3 


104.53 

9.67 

94.86 

27.0 


104.53 

7.58 

96.95 

28.0 


104.53 

6.9 

97.63 

30.0 


104.53 

5.87 

98.66 

30.1 


104.53 

4.54 

99.99 

Station Location 
5-5' 

longitudinal station 74.3 feet, pool 

below toe of riffle 

6.0 


104.53 

10.67 

93.86 

8.5 


104.53 

11.04 

93.49 

11.0 


104.53 

11.37 

93.16 

13.0 


104.53 

11.53 

93.00 

15.0 


104.53 

11.44 

93.09 

17.2 


104.53 

10.84 

93.69 

BM 1 

4.54 

104.53 


99.99 

BM 2 


104.53 

4.82 

99.71 


0.00 

94,68 

on Gobble 

0.39 

94.59 


0.41 

94.54 


0.39 

94.48 

cobbles 

0.14 

94.42 

gravels 

0.00 

94.50 

on cobble 

0.08 

94.48 

gravels 

0.00 

94.48 

on gravels 

0.00 

94.45 

base of small step 

0.00 

94.59 

gravels 

0.00 

94.59 

REW 


base of bank-bank compose of dirt and gravel 
top of bank 

base of boulder 
RE (BM 1) 


0.00 

93.86 

LEW 

0.39 

93.88 


0.72 

93.88 

coarse sand 

0.86 

93.86 

next to boulder 

0.82 

93.91 

on flat boulder 

0.15 

93.84 

REW base of root wad bank 


Closure 

Closure 
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200105 


Project Number 

Stream 

Location 

Date 

Time 

Length of Reach 
Measured (feet) 

Length of Riffle (feet) 

Q measured (cfs) 

Avg. Riffle Width (feet) 


Stevens Creek 
Fremont Road Bridge 
11/21/00 
1200-1600 
200.00 

175.50 


Comments for Reach _ 

Rainy and cold 

Large crawfish in poo! above riffle-many small (1-2") fish in right hand pool and ab 

Water became murky after onset of rain 

Bed covered with algae, embeddedness ranges from 20-40% 

1330: discharge from upstream bridge culvert is murky and causing foam to accun 
in the channel below the culvert 
Slope % 0.016 


FS Elevation Water Depth Water Surface 
(feet) (feet) Elevation 


Station Location 
BM 1 
BM2 
1 - 1 ' 

6.5 

7.6 

12.6 
17.0 
22.0 
26.0 
28.5 

32.8 
34.0 

Station Location 
2 - 2 ' 

0.0 ' 

0.0 

3.0 

6.0 

7.1 

10.8 
12.0 
14.0 
16.0 
18.0 
20,0 
22.0 
24,0 
26.8 
28.0 


longitudinal station 17.96, pool at head of riffle 
2.13 102.13 100.0 


102.13 


100.00 



top of spike-base of oak tree 

102.13 

4.91 

97.22 



top of spike-base of oak tree d/s of bridge on left bank 

102.13 

4.32 

97.81 



top of bank 

102.13 

4.87 

97.26 



base of bank 

102.13 

4.96 

97.17 

0.00 

97.17 

UEW-gravel bar 

102.13 

5.19 

96.94 

0.23 

97.17 

gravels 

102.13 

5.39 

96.74 

0.44 

97.18 


102.13 

5.70 

96.43 

0.75 

97.18 

cobbles 

102.13 

5.98 

96.15 

1.04 

97.19 


102.13 

6.74 

95 39 

0.80 

96.19 


102.13 

4.95 

97.18 

0.00 

97.18 

REW 

3n 20.9 feet, head of riffle and through riffle structure on right hand side of channel 

102.13 

2.12 

100.01 



LE top of pin 

102.13 

2.37 

99.76 



LE bottom of pin 

102.13 

3.43 

98.70 



sandy bank 

102.13 

4.17 

97.96 



top of bank 

102.13 

4.98 

97.15 



base of bank 

102.13 

4.97 

97.16 

0.00 

97.16 

LEW 

102.13 

5.01 

97.12 

0.02 

97.14 

gravels 

102.13 

5.12 

97.01 

0.16 

97.17 

gravels 

102.13 

5.15 

96.98 

0.20 

97.18 

" 

102.13 

5.33 

96.80 

0.38 

97.18 

gravels, thalweg 

102.13 

5.10 

97.03 

0.27 

97.30 

cobbles and gravels 

102.13 

5.22 

96.91 

0.28 

97.19 

“ 

102.13 

5.41 

96.72 

0.49 

97.21 

» 

102.13 

5.00 

97.13 

0.00 

97.13 

secondary riffle crest 

102.13 

5.11 

97.02 

0.04 

97.06 

on cobble 
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30.0 

102.13 

5.60 

96.53 

0.18 

96.71 

base of riffle crest 

32.0 

102.13 

5.72 

96.41 

0.25 

96.66 

cobble/gravel bar 

34.0 

102.13 

5.92 

96.21 

0.20 

96.41 

» 

36.0 

102.13 

5.97 

96.16 

0.25 

96.41 

* 

38.0 

102.13 

6.02 

96.11 

0.17 

96.28 

- 

40.0 

102.13 

6.23 

95.90 

0.21 

96.11 

« 

42.3 

102.13 

6.76 

95.37 

0.40 

95.77 

edge of bar 

43.8 

102.13 

7.17 

94.96 

0.79 

95.75 


44.8 

102.13 

7.07 

95.06 

0.70 

95.76 

LE concrete platform 

45.0 

102.13 

6.07 

96.06 



concrete sack 

46.0 

102.13 

5.48 

96.65 



RE concrete platform at upper edge of bridge 

Station Location 

longitudinal station 56.2 feet, middle of riffle 




3-3' 







0.0 

102.13 

3.84 

98.29 



LE top of pin 

0.0 

102.13 

3.95 

98.18 



LE base of pin 

2.0 

102.13 

4.36 

97.77 



sandy bank 

3.2 

102.13 

4.74 

97.39 



top of bank 

4.0 

102.13 

5.75 

96.38 

0.31 

96.69 

LEW left braid, base of bank 

5.5 

102.13 

5.82 

96.31 

0.33 

96.84 

cobble and gravel 

7.0 

102.13 

5.80 

96.33 

0.32 

96.65 

" 

8.5 

102.13 

5.68 

96.45 

0.20 

96.65 

« 

10.0 

102.13 

5.54 

96.59 

0.08 

96.67 


11.4 

102.13 

5.44 

96.69 

0.00 

96.69 

REW, LE of gravel/cobble bar 

13,0 

102.13 

5.15 

96.98 




15.0 

102.13 

4.99 

97.14 



gravel 

17.0 

102.13 

4.86 

97.27 



« 

19.0 

102.13 

4.70 

97.43 



« 

21.0 

102.13 

4.74 

97.39 



■ 

23.0 

102.13 

4.97 

97.16 



" and small cobbles 

25.0 

102.13 

5.08 

97.05 



» 

27.0 

102.13 

5.39 

96.74 



» 

29.0 

102.13 

5.47 

96.66 



» 

31.0 

102.13 

5.55 

96.58 



» 

33.0 

102.13 

5.60 

96.53 



on cobble 

35,0 

102.13 

5.91 

96.22 



gravel 

37.0 

102.13 

6.37 

95.76 



» 

39.0 

102.13 

6.51 

95.62 



on cobble 

39.8 

102.13 

6.65 

95,48 

0.00 

95.62 

LEW 

41.0 

102.13 

6.93 

95.20 

0.29 

95.77 


42.0 

102.13 

6.98 

95.15 

0.32 

95.52 

gravel 

43.0 

102.13 

6.76 

95.37 

0.10 

95.25 

on cobble 

44.0 

102.13 

6.83 

95.30 

0.20 

95.57 

gravel 

45.2 

102.13 

6.84 

95.29 

0.19 

95.49 

REW 

45.4 

102.13 

5.89 

96.24 



concrete platform 

46.0 

102.13 

5.49 

96.64 



RE 

Station Location 

longitudinal station 115.5 feet, middle of riffle 




4.4' 







0.0 

102.13 

1.03 

101.10 



LE top of pin 

0.0 

102.13 

1.49 

100.64 



LE base of pin 

2.0 

102.13 

2,02 

100.11 



bare soil covered slope 
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5.0 

102.13 

2.91 

99.22 

7.0 

102.13 

3.45 

98.68 

10.5 

102.13 

4.59 

97.54 

11.5 

102.13 

5.67 

96.46 

12.0 

102.13 

6.40 

95.73 

13.4 

102.13 

6.87 

95.26 

15.0 

102.13 

6.65 

95.48 

16.5 

102.13 

6 41 

95.72 

18.0 

102.13 

6.30 

95.83 

19.6 

102.13 

6.19 

95.94 

21.0 

102.13 

5.64 

96.49 

22.6 

102.13 

5.06 

97.07 

25.0 

102.13 

5.21 

96.71 

28.0 

102.13 

5.42 

96.39 

30.6 

102.13 

5.74 

95.48 

33.0 

102.13 

6.65 

94.93 

35.0 

102.13 

7.20 

94.67 

37.0 

102.13 

7.46 

94.48 

39.0 

102.13 

7,65 

94.48 

41.0 

102.13 

7.85 

94.28 

43.0 

102.13 

7.74 

94.39 

45.0 

102.13 

7.45 

94.68 

45.3 

102.13 

6.66 

95.47 

47.0 

102.13 

6.31 

95.82 

49.0 

102.13 

5.49 

96.64 

51.0 

102.13 

4.91 

97.22 

53.0 

102.13 

3.86 

98.27 

54.7 

102.13 

2.55 

99.58 

54.7 

102.13 

2.07 

100.06 

Station Location 

5.5' 

longitudinal station 156.9 feel, toe of riffle 

0.0 

102,13 

4.91 

97.22 

0.0 

102.13 

5.13 

97.00 

2.0 

102.13 

6.13 

96.00 

4.0 

102.13 

6.64 

95.49 

6.0 

102.13 

6.82 

95.31 

8.0 

102.13 

6.93 

95.20 

9.2 

102.13 

6.98 

95.15 

11.0 

102.13 

7.09 

95.04 

13.0 

102.13 

7.29 

94,84 

15.0 

102.13 

7.31 

94.82 

17.0 

102.13 

7.18 

94.95 

19.0 

102.13 

7.19 

94.94 

21.0 

102.13 

6.87 

95.26 

23.0 

102.13 

7.08 

95.05 

25.4 

102.13 

6.87 

95.26 

27.0 

102.13 

6.51 

95.62 

29.0 

102.13 

5.84 

96.29 

31.5 

102.13 

5.1 

97.03 

33.0 

102.13 

4,39 

97.74 

34.4 

102.13 

3.52 

98.61 
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" 6.8-8.3 bridge pier 




top of bank 
bank slop 

0.24 

95.97 

LEW 

0.70 

95.96 


0.48 

95.96 

gravels 

0.22 

95.94 

“ 

0.10 

95.93 


0.00 

95.94 

REW, edge of bar 
bar slope 
top of gravel bar 
gravel 

RE of bar 

0.00 

94.93 

LEW 

0.52 

95.19 

gravels 

0.80 

95.28 

g 

1.00 

95.48 

on cobble 

1.20 

95.48 

cobbles 

1.08 

95.47 

gravels 

0.80 

95.48 


0.00 

95.47 

REW 

gravel and cobble bank 

cobbled slope 
!■ 

RE base of pin 

RE top of pin 


LE top of pin 
LE base of pin 
sandy surface 
11 edge of gravel 
gravels 


0.00 

95.15 

LEW 

0.15 

95.19 

gravel 

0.39 

95.23 


0.38 

95.20 

» 

0.30 

95.25 

“ 

0.28 

95.22 

* 

0.00 

95.26 

on small cobble 

0.20 

95.25 

gravels 

0.00 

95.26 

REW 


gravels and small cobbles 
gravels 

~ bankfull surface 
sandy surface 
RE base of pin 
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34.4 


102.13 


3.11 


99.02 


Station Location 

longitudinal station 190.5 feet, toe of riffle 

6-6' 





0.0 


102.13 

4.76 

97.37 

0.8 


102.13 

7.61 

94.52 

1.6 


102.13 

8.37 

93.76 

3.0 


102.13 

8.52 

93.61 

4.0 


102.13 

8.50 

93.63 

5.0 


102.13 

8.48 

93.65 

6.0 


102.13 

8 45 

93.68 

7.0 


102.13 

8.25 

93-88 

7.8 


102.13 

8.06 

94.07 

9.0 


102.13 

7.77 

94.36 

11.0 


102.13 

7.43 

94.7 

13.0 


102.13 

7.44 

94.69 

15.0 


102.13 

7.27 

94.86 

17.0 


102.13 

6.99 

95.14 

19.0 


102.13 

6.39 

95.74 

21.0 


102.13 

5.74 

96.39 

24.0 


102.13 

4.87 

97.26 

24.0 


102.13 

4.47 

97.66 

Station Location 

longitudinal station 200 feet, pool below toe of rlf 

7-7‘ 





1.8 


102.13 

8.57 

93.56 

3.8 


102.13 

8.99 

93-14 

4.8 


102.13 

8.9 

93.23 

5.2 


102.13 

8.8 

93.33 

7 


102.13 

8.82 

93.31 

10.2 


102.13 



BM 1 

2.13 

102.13 


100.00 

BM 2 


102.13 

4.90 

97.23 
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RE top of pin 




LE top of pin 



base of cut bank 

0.31 

94.07 

LEW 

0.44 

94.05 

gravels 

0.39 

94,02 

" ~ 50% embedded 

0.41 

94.06 

gravels 

0.38 

94.06 

gravels and coarse: 

0.15 

94.03 

0 

0.00 

94.07 

REW 


gravel bar 
on cobble 

gravels and cobbles 

gravels with coarse sand in between gravels 

gravels 

gravel bank 

RE base of pin 
RE top of pin 


0.31 

93.87 

0.7 

93.84 

0.58 

93.81 

0.48 

93.81 

0.51 

93.82 


REW unable to site b/c of thick vegetation 

Closure 

Closure 


4 


® Balance Hydrologies Inc., 2001 




APPENDIX B 



Project Number 

Stream 

Location 

Date 

Time 

Length of Reach 
Measured (feet) 


200105 
Coytoe Creek 

Coyote 1: intersection of maiaguerra and cochrane 
01/17/01 

7:30 a.m. -12:30 p.m. 

234 feet 


Comments for Reach _ 

Clear skies and cold temperatures 
Water slightly milky in color 

Bed material: medium pebbles to large cobbles covered in algae, 10 
Last rains 7-10 days ago 

Average Riffle 
Width (feet): 30.4 


Length of Riffle 

< feet > 111 ^et Riffle Slope (%} 0.010 

Q measured (cfs) 25.50 


Station Location 
BM 1 
BM 2 
1 - 1 * 


BS HI FS El6Vation 

__ (feet) 

longitudinal station 0, pool at head of riffle 

4.08 104.08 100.00 

104.08 3.19 100.89 


Water Depth (feet) 


Water Surface 
Elevation 


Comments 


2.0 

104.08 

3.15 

100.93 

7.5 

104.08 

4.64 

99.44 

15.0 

104.08 

7.99 

96.09 

32.6 

104.08 

4.70 

99.38 

40,0 

104.08 

2.61 

101.47 

Station Location 
2-2' 

longitudinal station 19.4 feet, pool at head of riffle 

0.0 

104.08 

3.21 

100.87 

5.9 

104.08 

4.60 

99.48 

14.4 

104.08 

8.06 

96.02 

32.0 

104.08 

4.68 

99.40 

39 5 

104.08 

2.75 

101.33 

Station Location 
3-3' 

longitudinal station 41.9 feet, toe of pool 


3.0 

104.08 

3.76 

100.32 

9.4 

104.08 

4.72 

99.36 

12.0 

104.08 

5.17 

98.91 

15.0 

104.08 

5.82 

98.26 

18.0 

104.08 

6.03 

98.05 

21.0 

104.08 

6.13 

97.95 

24.0 

104.08 

5.98 

98.10 

27.0 

104.08 

5,96 

98.12 

33.1 

104 08 

4.67 

99.41 

37.5 

104.08 

4.01 

100.07 

Station Location 
4.4‘ 

longitudinal station 59.2 feet, head of riffle 

0.00 

104.08 

3 20 

100.88 


0.00 

99.44 

top of bank 
LEW 

3.30 

99.39 

Thalweg 

0.00 

99.38 

REW 



top of bank 


0.00 

99.48 

top of bank 
LEW 

3.40 

99.42 

Thalweg 

0.00 

99.40 

REW 



top of bank 


0.00 

99.36 

top of bank 
LEW 

0.48 

99.39 


1.03 

99.29 


1.24 

99.29 


1.38 

99.33 


1.29 

99.39 


1.27 

99.39 


0.00 

99.41 

REW 


top of bank 

First monumented cross-section 

LE XS-4 top of pin 
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0.00 

104.08 

3 43 

100.65 


3.0 

104.08 

3.19 

100.89 


6.0 

104.08 

3.37 

100.71 


9.0 

104.08 

3.50 

100.58 


12.0 

104.08 

3.94 

100.14 • 


15.2 

104.08 

4.85 

99.23 

0.00 

18.0 

104.08 

5.31 

98.77 

0.48 

21.0 

104.08 

5.34 

98.74 

0.49 

24.0 

104.08 

5.30 

98.78 

0.47 

27.0 

104.08 

5.20 

98.88 

0.35 

30.0 

104.08 

5.42 

98.66 

0.65 

33.0 

104.08 

5.56 

98.52 

0.68 

36.0 

104.08 

5.94 

98.14 

1.02 

39.0 

104.08 

5.88 

98.20 

1.09 

42.0 

104.08 

5.35 

98.73 

0.53 

43.6 

104.08 

4.83 

99.25 

0.00 

47.0 

104.08 

4.31 

99.77 


51.0 

104.08 

3.49 

100.59 


Station Location 

longitudinal station 99.0 feet, middle of riffle 

< 

5.5' 





0.0 

104.08 

0.63 

103.45 


0.0 

104.08 

0.97 

103.11 


2.0 

104.08 

1.76 

102.32 


4.0 

104.08 

4.55 

99.53 


6.0 

104.08 

5.26 

98.82 

0.00 

9.0 

104.08 

5.27 

98.81 

0.42 

12.0 

104 08 

5.83 

98 25 

0.63 

15.0 

104.08 

6.00 

98.08 

0,80 

18.0 

104.08 

6.07 

98.01 

0.87 

21.0 

104.08 

6.00 

98.08 

0.81 

24.0 

104.08 

5.80 

98.28 

0.57 

27.0 

104.08 

5.79 

98.29 

0.60 

30.0 

104.08 

5.69 

98.39 

0.49 

33.0 

104.08 

5.66 

98.42 

0.51 

36.0 

104.08 

5.42 

98.66 

0.20 

39.0 

104.08 

5.52 

98.56 

0.31 

41.7 

104.08 

5.23 

98.85 

0.00 

47.4 

104.08 

3.32 

100.76 


53.0 

104.08 

3.39 

100.69 


53.0 

104.08 

3.06 

101.02 


Station Location 

longitudinal station 141.1 feet, toe of riffle 


6-6' 





0.0 

104 08 

3.83 

100.25 


0.0 

104.08 

^.04 

100.04 


2.0 

104.08 

4.91 

99.17 


4.7 

104.08 

5.65 

98.43 

0.00 

7.0 

104.08 

6.52 

97.56 

0.9 

9.0 

104.08 

6.52 

97.56 

0.89 

11.0 

104.08 

6.57 

97.51 

0.9 

13 0 

104.08 

6.49 

97.59 

0.82 
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LE XS-4 bottom of pin 
on gravel 


edge of flat surface 

99.23 LEW 

99 25 bed consists of gravels and a few large cobbles 

99.23 

99.25 

99.23 
99.31 
99.20 
99.16 
99.29 

99.26 

99.25 REW 

channel bank 

channel bank: cross-section ends at station 51.9 

Second monumented cross-section 

LE XS-5 top of pin 
LE XS-5 bottom of pin 


98.82 LEW 

99.23 bed consists of gravels and a few large cobbles 

98.88 

98.88 
98 88 

98.89 

98.85 

98.89 
98.88 
98.93 

98.86 

98.87 

98.85 REW 

RE XS-5 top of pin 
RE XS-5 bottom of pin 

Third monumented cross-section 


LE XS-6 top of pin 
LE XS-6 bottom of pin 

98.43 LEW 

98.46 bed consists of gravels and a few large cobbles 

98.45 

98.41 

98.41 
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15.0 


104.08 

6.41 

97.67 

0.79 

17.0 


104.08 

6.25 

97.83 

0.48 

19.0 


104.08 

6.08 

98.00 

0.49 

21.0 


104.08 

5.95 

98.13 

0 38 

23.0 


104.08 

6.11 

97.97 

0.52 

25.0 


104.08 

5.90 

98.18 

0.31 

28.5 


104.08 

5.54 

98.54 

0.00 

33.0 


104.08 

4.91 

99.17 


39.0 


104.08 

4.55 

99.53 


43.6 


104.08 

3.90 

100.18 


43.6 


104.08 

3.55 

100.53 


Station Location 

longitudinal station 170.8 feet, pool below toe of riffle 


7-Y 






2.0 


104.08 

4.90 

99.18 


4.2 


104.08 

5.91 

98.17 

0.00 

7.0 


104 08 

7.03 

97.05 

1.14 

9.0 


104.08 

7.09 

96.99 

1.22 

11.0 


104.08 

6.94 

97.14 

1.11 

13.0 


104.08 

6.92 

97.16 

1.05 

15,0 


104.08 

6.76 

97.32 

0.89 

17,0 


104.08 

6.71 

97.37 

0.81 

19,0 


104.08 

6.30 

97.78 

0.40 

22.0 


104.08 

6.94 

97.14 

0.00 

27.0 


104 08 

5.35 

98.73 


30.0 


104.08 

5.30 

98.78 


Station Location 

longitudinal station 234.5 feet, pool below toe of riffle 


8-8' 






2.0 


104.08 

4.01 

100.07 


3.6 


104.08 


104.08 


8.2 


104.08 

7.44 

96.64 

1.30 

13.0 


104.08 

7,25 

96.83 

1.22 

17.0 


104.08 

6.95 

97.13 

0.84 

24,0 


104.08 

6.51 

97.57 

0.38 

30.8 


104.08 

6.13 

97.95 

0.00 

35.5 


104.08 

5.74 

98.34 


BM1 

4.08 

104.08 


100.00 


BM2 


104.08 

320 

100.88 
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flat surface covered with brambles 
RE XS-5 top of pin 
RE XS-5 bottom of pin 


98.17 LEW 
98.19 

98.21 

98.25 

98.21 

98.21 

98.18 
98.18 

97.14 REW 


97.94 
98.05 
97.97 

97.95 
97 95 


LEW; cannot see due to tree branches 


REW 

top of bank 


Closure 
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Project Number 

200105 

Comments for Reach 

Stream 

Coyioe Creek 

Clear skies and cold temperatures 

Location 

Coyote 2: roughly 0.2 miles downstream of Coyote 1 

Water slightly milky in color 

Date 

01/17/01 

Bed material: medium pebbles to large cobbles covered in algae, 1( 

Time 

1:00 p.m. - 5:00 p.m. 

Last rains 7-10 days ago 

Length of Reach 

299.00 

Average Riffle 

Measured (feet) 

Width (feet): 20.6 

Length of Riffle 
(feet) 

92.20 

Riffle Slope (%) 0.023 

Q measured (cfs) 

25.50 Q measurement from Coyote 1 



Station 

BS HI 

FS 

Elevation 

(feet) 

Water Depth 
(feet) 

Water Surface 
Elevation 

Comments 

Station Location 

longitudinal station 11.0 feet, pool at head of riffle 




BM 1 

4.35 104.35 


100.00 



L£ XS-3 

BM2 

104.35 

3.75 

100.60 



Top of pin on right bank near RE XS-2 

i-r 







2 

104.35 

3.62 

100.73 

0.00 

100.73 

LEW 

20 

104.35 

3.67 

100.68 

0.16 

100.84 


36 

104.35 

4.49 

99.86 

0.98 

100.84 


40 

104.35 

5.06 

99.29 

1.55 

100.84 


48 

104.35 

3.50 

100.85 

0.00 

100.85 

REW 

Station Location 

longitudinal station 54.8 feet, short riffle section separated from larger riffle structure further downstream 

2-2' 






First monumented x-section 

0.0 






LG XS-2: cannot site due to tree 

2.0 

104.35 

3.89 

100.46 

0.00 

100.46 

LEW 

6.0 

104.35 

5.15 

99.20 

1.30 

100.50 

bed consists of gravels and small cobbles with algae 

10.0 

104.35 

5.01 

99.34 

1.08 

100.42 

" 

14.0 

104.35 

4,56 

99.79 

o.eo 

100.39 


18.0 

104.35 

4.36 

99.99 

0.59 

100.58 

« 

22.0 

104.35 

4.24 

100.11 

0.60 

100.71 

" 

26.0 

104.35 

4.24 

100.11 

0.61 

100.72 

" 

30.0 

104.35 

4.55 

99.80 

0.94 

100.74 

" 

34.0 

104.35 

4.08 

100.27 

0.85 

101.12 

« 

38.0 

104.35 

4.25 

100.10 

0.73 

100.83 

- 

42.0 

104.35 

4.34 

100,01 

0 82 

100.83 

" 

48.0 

104.35 

3.51 

100.84 

0.00 

100.84 

REW 

61.0 

104.35 

2.93 

101.42 



Bottom of pin RE XS-2 

61.0 

104.35 

2.72 

101.63 



Top of pin RE XS-3 

Station Location 

longitudinal station 91.4 feet, pool at head of riffle 




3-3' 







1.0 

104.35 

2.92 

101.43 



Top of root 

1.7 

104.35 

4.02 

100.33 

0.00 

100.33 

LEW 

2.0 

104.35 

5.92 

98.43 

1.91 

100.34 


5.0 

104.35 

6.03 

98.32 

2.01 

100.33 


70 

104.35 

6.15 

98.20 

2.19 

100.39 
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9.0 

104.35 

5.99 

98.36 

2.01 

11.0 

104.35 

5.78 

98.57 

1.78 

13.0 

104.35 

5.44 

98.91 

1.43 

15.0 

104.35 

4.92 

99.43 

0.92 

19.0 

104 35 

4.70 

99,65 

0.71 

23.0 

104.35 

4.25 

100.10 

0.25 

30.0 

104.35 

3.89 

100.46 

0.13 

33.0 

104.35 

4.06 

100.29 

0.24 

40.0 

104.35 

3.77 

100.58 

0.00 

42.5 

104.35 

3.64 

100.71 



Station Location 

longitudinal station 147 feet, head of riffle, x-section 2'-2' in field notes 

4-4' 

0 

104.35 

2.00 

102.35 


0 

104.35 

2.04 

102.31 


2 

104.35 

3.39 

100,96 


3.8 

104.35 

4.04 

100.31 

0.00 

6 

104.35 

4.85 

99.50 

0.80 

9 

104.35 

4.99 

99.36 

0.95 

12 

104.35 

4.90 

99.45 

0.85 

15 

104.35 

4.81 

99.54 

0.76 

18 

104.35 

.4.89 

99.46 

0.81 

21 

104.35 

4.71 

99.64 

0.62 

24 

104.35 

4.72 

99.63 

0.61 

27 

104.35 

4.96 

99.39 

0.83 

31 

104.35 

4.65 

99.70 

0.46 

34 

104.35 

4.61 

99.74 

0.32 

38 

104.35 

4.76 

99.59 

0.27 

42 

1Q4.35 

5.05 

99.30 

0.28 

46 

104.35 

5.63 

98.72 

0.49 

49 

104.35 

5.71 

98.64 

0.56 

52 

104.35 

5 60 

98.75 

0.22 

55 

104.35 

5.98 

98.37 

0.46 

57.8 

104.35 

5.67 

98.68 

0.00 

62 

104.35 

4.89 

99.46 


71.2 

104.35 

3.92 

100.43 


71.2 

104.35 

3.75 

100.60 


Station Location 
5-5' 

longitudinal station 159 feet, head of riffle, x-section 2-2 in field notes 

0.0 

104.35 

4.47 

99.88 


0.0 

104.35 

4.70 

99.65 


3.0 

104.35 

4.75 

99.60 


6.0 

104.35 

5.14 

99.21 


8.0 

104.35 

5.49 

98.86 

0.00 

10.0 

104.35 

6.09 

98.26 

0.65 

12.0 

104.35 

6.29 

98.06 

0.72 

14.0 

104.35 

6.20 

98.15 

0.64 

16.0 

104.35 

6.30 

98.05 

0.65 


Coyote Creek Surveys.xls 


2 



® Balance Hydrologies Inc., 2001 



18.0 

104.35 

6.17 

98.18 

0.51 

20.0 

104.35 

5.94 

98.41 

0.26 

22.0 

104.35 

6.23 

98.12 

0.52 

24.0 

104.35 

6.56 

97.79 

0,87 

26.0 

104.35 

6.57 

97.78 

0.89 

28.0 

104.35 

6.33 

98.02 

0.68 

30.0 

104.35 

5.71 

98.64 

0.00 

32.0 

104.35 

5.02 

99.33 


36.0 

104.35 

4.51 

99.84 


40.0 

104.35 

4.31 

100.04 


43.7 

104.35 

3.92 

100.43 


43.7 

104.35 

3.75 

100.60 


Station Location 
6-6’ 

longitudinal station 215.4 feet, middle of riffle 


0.0 

104.35 

4.35 

100.00 


0.0 

104.35 

4.72 

99.63 


3.0 

104.35 

4.86 

99.49 


6.0 

104.35 

6.25 

98.10 


11.0 

104.35 

6.31 

98.04 


11.6 

104.35 

6.44 

97.91 

0.00 

14.0 

104.35 

6.61 

97.74 

0.15 

16.0 

104.35 

6.79 

97.56 

0.30 

18.0 

104.35 

7.11 

97.24 

0.62 

20.0 

104.35 

7.28 

97.07 

0.80 

22.0 

104.35 

7.26 

97.09 

0.77 

24.0 

104.35 

7.57 

96.78 

0.84 

26.0 

104.35 

7.77 

96.58 

1.31 

28.0 

104.35 

7.58 

96.77 

1.12 

30.9 

104 35 

6.61 

97.74 

0.00 

34.0 

104.35 

6.00 

98.35 


37.1 

104.35 

4.63 

99.72 


37.1 

104.35 

4.21 

100.14 


Station Location 
7-7’ 

longitudinal station 246.8 feet, middle of riffle 


0.0 

104.35 

4.41 

99.94 


0.0 

104.35 

4.84 

99.51 


3.0 

104.35 

4.88 

99.47 


6.0 

104.35 

6.15 

98.20 


8.0 

104.35 

6.88 

97.47 

0.00 

10.0 

104.35 

7.4 

96.95 

0.50 

12.0 

104.35 

7.37 

96.98 

0.49 

14.0 

104.35 

7.46 

96.89 

0.58 

16.0 

104.35 

7.89 

96.46 

0.83 

18.0 

104.35 

8.02 

96.33 

1.15 

20.0 

104.35 

7.86 

96.49 

1.02 

22.0 

104.35 

7.91 

96.44 

0.99 

24.0 

104.35 

7.62 

96.73 

0.79 

26.0 

104.35 

7.24 

97.11 

0.33 

28.0 

104.35 

6.95 

97.40 

0.00 

31.0 

104.35 

6.2 

98.15 
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98.69 
98.67 

98.64 

98.66 

98.67 

98.70 

98.64 REW 

channel bank: grasses 

grasses 

grasses 

RE XS-5 bottom of pin 
RE XS-5 top of pin 

Fourth monumented x-section 

LE XS-6 top of pin 
LE XS-6 bottom of pin 

base of bank 
97.91 LEW 

97.89 bed consists of large gravels and large cobbles 

97.86 

97.86 

97.87 
97.86 
97.62 

97.89 

97.89 

97.74 REW 

RE XS-6 bottom of pin 
RE XS-6 top of pin 

Fifth monumented x-section 

LE XS-7 top of pin 
LE XS-7 bottom of pin 
channel bank 
channel bank 
96 95 LEW 

97.48 bed consists of large gravels and large cobbles 

97.38 

97.04 

97.16 

97.64 
97.46 

97.72 

97.90 

97.73 

98.15 REW 

channel bank 
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34.0 

104.35 

5.58 

98.77 


38.2 

104.35 

5.13 

99.22 


38.2 

104.35 

4.82 

99.53 


Station Location 

longitudinal station 268 feet, pool at toe of riffle 


8-8' 





5.0 

104.35 

6.62 

97.73 


8.0 

104.35 

7.17 

97.18 

0.00 

10.0 

104 35 

7.61 

96.74 

0.25 

12.0 

104.35 

7.9 

96.45 

0.42 

14.0 

104.35 

7.97 

96.38 

0.54 

16.0 

104.35 

8.18 

96.17 

0.75 

18.0 

104.35 

8.39 

95.96 

1.01 

20.0 

104.35 

8-59 

95.76 

1.21 

22,0 

104.35 

8.68 

95.67 

1.22 

24.0 

104.35 

8.08 

96.27 

0.70 

26.0 

104.35 

8.16 

96.19 

0.69 

31.0 

104.35 

7.48 

96.87 

0.00 

33.0 

104.35 

5.92 

98.43 


Station Location 

longitudinal station 299 feet, pool below toe of riffle 


9-9 1 





6.5 

104.35 

6.45 

97.90 


8.0 

104.35 

7.51 

96.84 

0.00 

15.0 

104.35 

8.96 

95.39 

1.40 

20.0 

104.35 

9.41 

94.94 

1.95 

25.0 

104.35 

8.94 

95.41 

1.40 

28.0 

104.35 

8.35 

96.00 

0.88 

32.5 

104.35 

7.58 

96.77 

0.00 

38.0 

104.35 

5.72 

98.63 


BM 1 

4.36 104 35 


99.99 


BM 2 

104.35 

3.75 

100.60 
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channel bank 
RE XS-7 bottom of pin 
RE XS-7 top of pin 


channel bank 
97.18 LEW 

96.99 
96.e7 
96.92 
96.92 

96.97 

96.97 
96.89 

96.97 
96.88 

96.87 REW 

channel bank 


channel bank 
96.84 LEW 

96.79 
96.89 
96.81 
96.88 

96.77 REW 

channel bank 

Closure 

Closure 
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Project Number 

Stream 

Location 

Date 

Time 

Length of Reach 
Measured (feet) 
Length of Riffle 
(feet) 


200105 
Coytoe Creek 

Coyote 3: roughly 1.5 miles downstream of Coyote 1 
01/18/01 

7:30 a,m. -12:00 p.m. 

310.00 

101.00 


Q measured (cfs) 24.60 


Slope (%) 0.015 


Comments for Reach _ 

Clear skies and cold temperatures ~~ ™" 

Water slightly milky in color 

Bed material: medium pebbles to large cobbles covered in algae, 10-2 
Last rains 7-10 days ago 

Large, wide riffle, appears stable with adjacent floodplain, oaks and be 

Numerous bi-valve shells littered on the channel be and floodplain 

Average Riffle 
Width (feet): 38.8 


Station 

BS HI 

FS 

Elevation 

(feet) 

Water Depth 
(feet) 

SET-UP #1 





Station Location 

longitudinal station 0 feet, pool at head of riffle 


BM1 

2.68 102.68 


100.00 


BM2 

102.68 

4.79 

97.89 


1-1' 





2.0 

102.68 

5.57 

97.11 

0.00 

22.0 

102.68 

6.77 

95 91 

1.19 

36.0 

102.68 

7.74 

94.94 

2.15 

44.0 

102.68 

7.50 

95.18 

1.91 

45.0 

102.68 

4.93 

97.75 


Station Location 

longitudinal station 35 feet, 

pool at head of riffle 


2-2' 





2.0 

102,68 

5.59 

97.09 

0.00 

20.0 

102.68 

6.14 

96.54 

0.53 

36.0 

102.68 

7.29 

95.39 

1.70 

46.0 

102.68 

7.43 

95.25 

1.84 

49.0 

102.68 

7.08 

95.60 

1.50 

51.0 

102.68 

4.56 

98.12 


Station Location 

longitudinal station 73 feet, 

pool at head of riffle 


3-3' 





3.0 

102.68 

5.06 

97.62 


6.0 

102.68 

5.60 

97.08 

0.00 

9,0 

102.68 

6.34 

96.34 

0.70 

12.0 

102.68 

6.86 

95.82 

1.21 

15.0 

102.68 

6.86 

95.82 

1.23 

18.0 

102.68 

6.75 

95.93 

1.13 

21.0 

102.68 

6.75 

95,93 

1.14 

24.0 

102.68 

6.82 

95.86 

1.19 

27.0 

102.68 

6.56 

96.12 

0.96 


Water Surface 
Elevation 

Comments 


Top of pin on left bank, downstream of LE XS 2 

RE XS 3, top of pin 

97.11 

LEW 

97.10 

bed consists of fine gravels to coarse gravels, not imbedded 

97.09 

11 

97.09 

REW 

top of bank 


97.09 LEW 

97.07 bed consists of fine gravels to small cobbles, not imbedded 

97.09 v. coarse sand between cobbles 

97.09 

97.10 REW 

Top of bank 


97.08 LEW 

97.04 

97.03 

97.05 

97.06 

97.07 

97.05 

97.08 


Coyote Creek Surveys.xls 


1 


® Balance Hydrologies Inc., 2001 


30.0 

102.68 

6.46 

96.22 

0 85 

97.07 

amongst LWD and boulder snag 

33.0 

102.68 

6.82 

95.86 

1.20 

97.06 


36.0 

102.68 

7.01 

95.67 

1.39 

97.06 


39.0 

102.68 

6.69 

95.99 

1.09 

97.08 


42.0 

102.68 

' 7.00 

95.68 

1.38 

97.06 


47.0 

102.68 

5.78 

96.90 

0.91 

97.81 

in grasses 

48.7 

102.68 

5.63 

97.05 

0.00 

97.05 

REW 

52.0 

102.68 

4.65 

98.03 



channel bank 

Station Location 

longitudinal station 130 feet, head of riffle 




First monumented x-section 

4-4* 







0.0 

102.68 

4 22 

98.46 



LE XS-4 top of pin 

0.0 

102.68 

4.54 

98.14 



LE XS-4 bottom of pin 

3.0 

102.68 

5.05 

97.63 



6.0 

102.68 

5.37 

97.31 




9.6 

102.68 

5.83 

96.85 

0.00 

96.85 

LEW 

12.0 

102.68 

6.13 

96.55 

0.36 

96.91 

bed consists of medium gravels to small cobbles 

15.0 

102.68 

6.57 

96.11 

0.78 

96.89 

18.0 

102.68 

6.49 

96.19 

0.72 

96.91 

« 

21.0 

102.68 

6.65 

96.03 

0.94 

96.97 

« 

24.0 

102.68 

5.95 

96.73 

0.23 

96.96 

" 

27.0 

102.68 

6.39 

96.29 

0.66 

96.95 

" 

30.0 

102.68 

6.64 

96.04 

0.92 

96.96 

- 

33.0 

102.68 

6.62 

96.06 

0.80 

96.86 

" 

36.0 

102.68 

6.53 

96.15 

0.71 

96.86 

- 

39.0 

102.68 

6.31 

66.37 

0.55 

96.92 

on targe cobble 

42.0 

102.68 

6.88 

95.80 

1.03 

96.83 

in fallen tree 

45.0 

102.68 

6.61 

96.07 

0.78 

96.85 

in fallen tree 

48.0 

102.68 

6.70 

95.98 

0.82 

96.80 


52.0 

102 68 

5.94 

96.74 

0.10 

96.84 

REW 

54.0 

102.68 

5.08 

97.60 




57.2 

102.68 

4.96 

97.72 



RE XS-4 bottom of pin 

57.2 

102.68 

4.65 

98.03 



RE XS-4 top of pin 

Station Location 

longitudinal station 200.4 feet, middle of riffle 



Second monumented cross-section 

5-5' 







1.0 

102.68 

4.78 

97.90 



LE XS-5 top of pin 

1.0 

102.68 

5.08 

97.60 



LE XS-5 bottom of pin 

3.0 

102.68 

5.35 

97.33 



approximate bankfull 

6.0 

102.68 

6.32 

96.36 




9.0 

102.68 

6.56 

96.12 

0.00 

96.12 

LEW 

12.0 

102.68 

7.00 

95.68 

0.40 

96.08 

bed consists of cobbles and small boulders 

15.0 

102.68 

6.96 

95.72 

0.40 

96,12 

■ 

18.0 

102.68 

7.16 

95.52 

0.56 

96,08 

■ 

21.0 

102.68 

7.26 

95 42 

0.69 

96.11 

" 

24.0 

102.68 

7.27 

95.41 

0.65 

96.06 

" 

27.0 

102.68 

7.43 

95.25 

0.89 

96.14 

" 

30.0 

102.68 

7.16 

95.52 

0.60 

96.12 

« 

33.0 

102.68 

7.46 

95.22 

0.93 

96.15 

" 

36.0 

102.68 

6.91 

95.77 

0.35 

96.12 

" 

39.0 

102.68 

7.61 

95.07 

0.95 

96.02 

* 
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42.0 

102.68 

6.55 

96.13 



on boulder 

45,9 

102.68 

6.56 

96.12 

0.00 

96.12 

REW 

50.0 

102.68 

5.88 

96.80 



channel bank 

54.0 

102.68 

5.21 

97.47 



channel bank 

58.6 

102.68 

4.00 

98.68 



RE XS-5 bottom of pin 

58.6 

102.68 

3.82 

98.86 



RE XS-5 top of pin 

Station Location 

longitudinal station 231 feet, toe of riffle 




Third monumented cross-section 

6-6" 







0.0 

102.68 

4.55 

98.13 



LE XS-6 top of pin 

0.0 

102.68 

4.68 

98.00 



LE XS-6 bottom of pin 

5.0 

102.68 

5.67 

97.01 



8.0 

102.68 

6.64 

96.04 




10.5 

102.68 

7.33 

95.35 

0.00 

95.35 

LEW 

14.0 

102.68 

7.81 

94.87 

0.42 

95.29 


17.0 

102.68 

7.61 

95.07 

0,25 

95.32 


20.0 

102.68 

7.68 

95.00 

0.35 

95.35 


23.0 

102.68 

7.98 

94.70 

0.62 

95.32 


26.0 

102.68 

7.96 

94.72 

0.65 

95.37 


29.0 

102.68 

8.15 

94.53 

0.84 

95.37 


32.0 

102.68 

8.21 

94.47 

0.91 

95.38 


35.0 

102.68 

7.98 

94.70 

0.69 

95.39 


38.0 

102.68 

7.86 

94.82 

0.62 

95.44 


41.0 

102.68 

8.08 

94.60 

0.81 

95.41 


44.0 

102.68 

8.04 

94.64 

0.73 

95.37 


47.7 

102.68 

7.24 

95.44 

0.00 

95.44 

REW 

51.0 

102.68 

6.06 

96.62 



channel bank 

55.0 

102.68 

5.1 

97.58 



RE XS-6 bottom of pin 

55.0 

102.68 

4.78 

97.90 



RE XS-6 top of pin 

BM1 

2.68 102.68 


100 



Closure before new location 

SET-UP #2 







Station Location 

longitudinal station 263.4 feet, pool below riffle 




TP 1 

5.20 103.10 


97.90 



Top of pin, LE XS 2 

TP 2 

103.10 

4.96 

98.14 



Top of pin, LE XS 3 

7-7’ 






12.0 

103.10 

7.14 

95.96 



Top of bank 

13.4 

103.10 

8.23 

94.87 

0.00 

94.87 

LEW 

15.0 

103.10 

9.33 

93.77 

1.09 

94.86 


22.0 

103.10 

9.36 

93.74 

1.10 

94.84 


26.0 

103.10 

9.45 

93.65 

1.21 

94.86 


30.0 

103.10 

9.57 

93.53 

1.33 

94.86 


34.0 

103.10 

9.86 

93.24 

1.61 

94.85 


38.0 

103.10 

10.02 

93.08 

1.79 

94.87 


42.0 

103.10 

10.12 

92.98 

1.94 

94.92 


46.0 

103.10 

9.40 

93.70 

1.18 

94.88 


48 1 

103.10 

8.18 

94.92 

0.00 

94.92 

REW 

49.2 

103.10 

7.30 

95.80 



on bank 


Station Location longitudinal station 291 feet, pool below riffle 
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8-8' 








8.0 


103.10 

7.36 

95.74 



on bank 

9.6 


103.10 

8.26 

94.84 

0.00 

94.84 

LEW 

12.0 


103.10 

9.52 

93.58 

1.28 

94.86 


20.0 


103.10 

9.78 

93.32 

1.56 

94.88 


28.0 


103.10 

10.79 

92.31 

2.57 

94.88 


36.0 


103.10 

11.14 

91.96 

2.83 

94.79 


40.7 


103.10 

8.25 

94.85 

0.00 

94.85 

REW 

42.0 


103.10 

6.85 

96.25 



on bank 

Station Location 

longitudinal station 310 feet, pool below toe of riffle 




9-9' 








4.0 


103.10 

7.78 

95.32 



on bank 

12.5 


103.10 

8.24 

94.86 

0.00 

94.86 

LEW 

20.0 


103.10 

9.53 

93.57 

1.3 

94.87 


26.0 


103.10 

10.67 

92.43 

2.46 

94.89 


30.0 


103.10 

11.17 

91.93 

2.95 

94.88 


36.0 


103.10 

11.14 

91.96 

2.83 

94.79 


40.7 


103.10 

8.25 

94.85 

0.00 

94.85 

REW 

42.0 


103.10 

6.85 

96.25 



on bank 

TP 1 

5.2 

103.10 


97.90 



Closure 

TP 2 


103.10 

4.97 

98.13 



Closure 
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Project Number 

Stream 

Location 

Date 

Time 

Length of Reach 
Measured (feet) 
Length of Riffle 
(feet) 


200105 
Coytoe Creek 

Coyote 4: Santa Clara County Model Aeroplane Park 
01/26/01 

1:00 p.m. - 4:30 p.m. 


Comments for Reach _ 

Partly cloudy skies, cool temperatures (~55) 

Water Is clear 

Bed material: gravels to cobbles covered in algae, reach is actively downcuttir 
downcutting through older stream deposits of coarse material 


210.00 

Last rains within previous 24 hours 

Average Riffle Width 

112.00 (feet): 34,5 


Q measured (cfs) 15.80 


Riffie Slope (%) 0.026 


Station 

BS HI 

FS 

Elevation 

(feet) 

Water Depth 
(feet) 

Water Surface Elevation 

Comments 

SET-UP #1 







Station Location 

longitudinal station 0 feet, pool at head of riffle 




BM1 

6.15 106.15 


100.00 



LE XS 2, top of pin 

BM2 

106.15 

5.97 

100.18 



RE XS 2, top of pin 

1-1 ■ 







0.8 

106.15 

6.86 

99.29 

0.64 

99.93 

LEW 

3.0 

106.15 

7.30 

98.85 

1,08 

99.93 

bed consists of fine gravels to cobbles, not imbedded 

7.0 

106.15 

7.27 

98.88 

1.03 

99.91 

» 

11.0 

106.15 

6.98 

99.17 

0.74 

99.91 

» 

15.0 

106.15 

7.43 

98.72 

1.19 

99,91 

■■ 

19.0 

106.15 

7.15 

99.00 

0.93 

99.93 

» 

23.0 

106.15 

6.82 

99.33 

0.60 

99.93 

- 

26.0 

106.15 

6.25 

99.90 

0.00 

99.90 

REW 

Station Location 

longitudinal station 24 feet, pool at head of riffle 




2-2' 







00 

106.15 

6.71 

99.44 

0.42 

99.86 

LEW 

3.0 

106.15 

6.61 

99.54 

0.30 

99.84 

bed consists of gravels to small cobbles, not imbedded 

6.0 

106.15 

6.78 

99.37 

0.49 

99.86 

11 

90 

106.15 

6.89 

99.26 

0.62 

99.88 

» 

12.0 

106.15 

7.05 

99.10 

0.78 

99.88 

» 

15.0 

106.15 

7.27 

98.88 

0.96 

99.84 

« 

18.0 

106.15 

7.17 

98.98 

0.93 

99.91 

- 

21.0 

106,15 

7.27 

98.88 

1.04 

99.92 

« 

24.0 

106.15 

6.92 

99.23 

0.65 

99.88 

« 

27.0 

106.15 

6.88 

99.27 

0.62 

99.89 

9 

29.0 

106.15 

6.30 

99.85 

0.00 

99.85 

REW 

Station Location 

longitudinal station 54 feet, pool at head of riffle 



Crest of riffle at station 60 feet 

3-3 1 







2.0 

106.15 

6 34 

99.81 

0.00 

99.81 

LEW 

5.0 

106.15 

6.75 

99.40 

0.38 

99.78 

bed consists of gravels to small cobbles, not imbedded 

8.0 

106.15 

6.92 

99.23 

0.59 

99.82 

- 
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11.0 

106.15 

7.05 

99.10 

0.68 

14.0 

106.15 

7.05 

99.10 

0.66 

17.0 

106.15 

7.06 

99.09 

0.69 

20.0 

106.15 

7.09 

99.07 

0.77 

23.0 

106.15 

7.22 

98.93 

' 0.82 

26.0 

106 15 

6,95 

99.20 

0.61 

29.0 

106.15 

6.92 

99.23 

0.55 

33.1 

106.15 

6,37 

99.78 

0.00 

Station Location 
4-4’ 

longitudinal station 91.0 feet, head of riffle 


0.0 

106.15 

5.17 

100.98 


0.0 

106.15 

5.79 

100.36 


3.0 

106.15 

6.44 

99.71 


6.1 

106.15 

6.74 

99.41 

0.00 

9.0 

106.15 

7.32 

98.83 

0.63 

11.0 

106.15 

7.17 

98.98 

0.58 

13.0 

106.15 

7.23 

98.92 

0.59 

15.0 

106,15 

7.51 

98.64 

0.83 

17.0 

106.15 

7.37 

98.78 

0.69 

19.0 

106.15 

7.35 

98.80 

0.66 

21.0 

106.15 

7.48 

98.67 

0.80 

23.0 

106.15 

7.33 

98.82 

0.63 

25.0 

106.15 

7.27 

98.88 

0.54 

27.0 

106.15 

7.35 

98.80 

0.62 

29.0 

106.15 

7.33 

98.82 

0.58 

32.5 

106.15 

6.76 

99.39 

0.00 

37,0 

106.15 

6.97 

99.18 


43 0 

106.15 

7.51 

98.64 


49.0 

106.15 

7,80 

98.35 


51.8 

106.15 

8.19 

97.96 

0.47 

52.6 

106.15 

8.24 

97.91 

0.59 

54.4 

106.15 

8.01 

98.14 

0.32 

58.0 

106.15 

7.58 

98.57 

0.00 

64.7 

106.15 

6.18 

99.97 


64 7 

106.15 

5.97 

100.18 



Station Location 

longitudinal station 116 feet, middle of riffle 


5-5’ 





0.0 

106.15 

3.27 

102.88 


0.0 

106.15 

3.71 

102.44 


1.6 

106.15 

4.16 

101.99 


2.0 

106.15 

6.39 

99.76 


4.5 

106.15 

7.27 

98.88 

0.32 

8.2 

106.15 

7.37 

98.78 

0 43 

11.0 

106.15 

7.55 

98.60 

0.59 

14.0 

106.15 

7.46 

98.69 

0.64 

17.0 

106.15 

7.48 

98.67 

0.52 

20.0 

106.15 

7.37 

98.78 

0.39 


99.78 

99.76 

99.78 

99.84 

99.75 

99.81 

99.78 

99.78 REW 

First monumented x-section 

LE XS-4 lop of pill 
LE XS-4 bottom of pin 
channel bank 

99.41 LEW: tall grasses 

99.46 

99.56 bed consists of medium gravels to small cobbles 

99.51 

99.47 

99.47 

99.46 

99.47 

99.45 

99.42 

99.42 
99.40 

99.39 REW 

start of gravel bar 

bar is covered by lettuce like grasses 
standing water 

98.43 LEW of branch channel-accounts for ~5 % of total Q 

98.50 

98.46 

98.57 REW: gravels 

RE XS-4 bottom of pin 
RE XS-4 top of pin 


Second monumented cross-section 

LE XS-5 top of pin 
LE XS-5 bottom of pin 
edge of bank 
base of cut bank 

99.20 LEW 

99.21 bed consists of gravels and cobbles 

99.19 

99.33 

99.19 behind large gravel 

99.17 
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23.0 

106.15 

7.28 

98.87 

0.28 

99.15 

descending nffle structure 

26.0 

106.15 

7.38 

98.77 

0.30 

99.07 

» 

29,0 

106.15 

7.48 

98.67 

0.34 

99.01 

» 

32.0 

108.15 

7.85 

98.30 

0.61 

98.91 

» 

35.0 

106.15 

7.83 

98.32 

0.47 

98.79 

» 

38,0 

106.15 

8.03 

98.12 

0.44 

98.56 

» 

41,0 

106.15 

8.05 

98.10 

0.32 

98.42 

on submerged grasses 

44.0 

106.15 

8.44 

97.71 

0.73 

98.44 

base of riffle structure 

47.0 

106.15 

8.36 

97.79 

0.62 

98.41 

« 

50.0 

106.15 

8.08 

98,07 

0.32 

98.39 

“ 

53.6 

106.15 

7.77 

98.38 

0.00 

98.38 

REW 

57.0 

106.15 

7.15 

99.00 



channel banks-gravels 

60.6 

106.15 

6.14 

100.01 



RE XS-5 bottom of pin 

60.6 

106.15 

5.97 

100.18 


* 

RE XS-5 fop of pin 

Station Location 

longitudinal station 148 feet, toe of riffle 




Third monumented cross-section 

6-6" 







0.0 

106.15 

6.14 

100.01 



LE XS-6 top of pin 

0.0 

106.15 

6.32 

99.83 



LE XS-6 bottom of pin 

5.0 

106.15 

6.44 

99.71 



on cobbles 

10.0 

106.15 

6.51 

99.64 



* 

15.0 

106.15 

6.90 

99.25 




20.0 

106.15 

7.28 

98.87 



willows 

25.0 

106.15 

7.40 

98.75 



standing water 

30.0 

106.15 

7.72 

98.43 



* 

33.0 

106.15 

7.90 

98.25 

0.36 

98.61 

LEW 

35.0 

106.15 

7.66 

98.49 

0.00 

98.49 

on gravels 

37.0 

106.15 

8.01 

98.14 

0.20 

98.34 


39.0 

106.15 

8.25 

97.90 

0.38 

98.28 


41.0 

106.15 

8.41 

97.74 

0.42 

98.16 


43.0 

106.15 

8.62 

97.53 

0.47 

98.00 


45.0 

106.15 

8.52 

97.63 

0.27 

97.90 


48.0 

106.15 

8.84 

97.31 

0.33 

97.64 

edge of high flow zone 

50.0 

106.15 

9.10 

97.05 

0.61 

97.66 


52.0 

106.15 

9.24 

96.91 

0.83 

97.74 


54.0 

106.15 

9.38 

96.77 

1.00 

97.77 


56.0 

106.15 

9.11 

97.04 

0.54 

97.58 


58.0 

106.15 

8,92 

97.23 

0.46 

97.69 


60.9 

106.15 

8.47 

97.68 

0.00 

97.68 

REW 

65.0 

106.15 

7.84 

98.31 



base of bank 

69.5 

106.15 

6.32 

99.83 



RE XS-6 bottom of pin 

69.5 

106.15 

6.13 

100.02 



RE XS-6 top of pin 

Station Location 

longitudinal station 181 feet, pool below riffle 



Riffle ends at station 172 

7-7’ 







3-0 

106.15 

9.46 

96.69 

0.00 

96.69 

Top of bank 

6.0 

106.15 

10.05 

96.10 

0.62 

96.72 

LEW: standing water 

8.2 

106.15 

10.25 

95.90 

0.83 

96.73 


10.0 

106.15 

10.38 

95.77 

0.99 

96.76 

LEW: moving water 

12.0 

106.15 

10.38 

95.77 

1.03 

96.80 


14.0 

106.15 

10.61 

95.54 

1.26 

96.80 



Coyote Creek Sirrveys.xls 


3 


© Balance Hydrologies Inc., 2001 



16.0 

106.15 

10.67 

95.48 

1.30 

96.78 


18.0 

106.15 

10.40 

95.75 

1.04 

96.79 


20.0 

106.15 

10.05 

96.10 

0.64 

96.74 


22.0 

106.15 

9.61 

96.64 

0.20 

96.74 


24.1 

106.15 

9.41 

96.74 

0.00 

96.74 

REW 

25.5 

106.15 

7.81 

98.34 



top of bank: gravel / cobbles 

Station Location 

longitudinal station 210 feet, pool below 

riffle 




8-8* 







0.0 

106.15 

9.51 

96.64 

0.00 

96.64 

LEW 

5.0 

106.15 

10.62 

95.53 

1.22 

96.75 


10.0 

106.15 

11.13 

95.02 

1.74 

96.76 


18.0 

106.15 

11.56 

94.59 

2.16 

96.75 


24.0 

106.15 

11.08 

95.07 

1.68 

96.75 


27.9 

106.15 

9.43 

96.72 

0.00 

96.72 

REW 

29.5 

106.15 

7.95 

98.20 



middle of channel bank 

BM 1 

6.15 106.15 


100.00 



Closure 

BM 2 

106.15 

5.97 

100.18 



Closure 
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Project Number 

200105 

Comments for Reach 

Stream 

Coytoe Creek 

Clear skies and cold temperatures (~50) 

Location 

Coyote 5: Tully Road Bridge, City of San Jose 

Water slightly milky in color, carrying some turbidity 

Date 

01/26/01 

Bed material: coarse sand to large cobbles (rip-rap) covered in algae 

Time 

8:30 a.m.-12:30 p.m. 

Last rains within previous 24 hours 

Length of Reach 


Average Riffle 

Measured (feet) 


Width (feet): 21.8 

Length of Riffle 



(feet) 


Slope (%) 0.020 

Q measured (cfs) 

13.70 



Station 

gg Pg Elevation Water Depth 

Water Surface 


(feet) (feet) 

Elevation mmems 


SET-UP #1 







Station Location 

longitudinal station 7 feet, pool at head of riffle 




BM 1 

3.26 103.26 


100.00 



LE XS 1, top of pin 

BM 2 

103.26 

5.44 

97.82 



LE XS 2, top of pin 

1-1' 







0.0 

8.0 

103.26 

103.26 

5.69 

8.50 

97.57 

94.76 

0.00 

2.38 

97r57\. 

LEW 

bed consists of sand to gravels 

22.0 

103.26 

7.82 

95.44 

2.16 

97.60 

» 

30.0 

103.26 

7.35 

95.91 

1.70 

97.61 

" 

33.0 

103.26 

5.69 

97.57 

0.00 

97.57 

REW 

Station Location 

longitudinal station 22 feet, pool at head of riffle 




2-2' 







6.0 

103.26 

5.67 

97.59 

0.00 

97.59 

LEW 

14.0 

103.26 

7.04 

96.22 

1.34 

97.56 


22.0 

103.26 

6.63 

96.63 

0.95 

97.58 


30.0 

103.26 

5.68 

97.58 

0.00 

97.58 

REW 

Station Location 

longitudinal station 48 feet, pool at head of riffle, beginning of bridge abutment 


3-3' 







1.3 

103.26 

5.78 

97.48 

0.00 

97.48 

LEW 

5.0 

103.26 

6.36 

' 96.90 

0.60 

97.50 


7.0 

103.26 

6.68 

96.58 

0.93 

97.51 


9.0 

103.26 

6.68 

96.58 

0.91 

97.49 


11.0 

103.26 

6.40 

96.86 

0.68 

97.54 


13.0 

103.26 

6.28 

96.98 

0.51 

97.49 


15.0 

103.26 

6.20 

97.06 

0.48 

97.54 

on gravel bar 

17.0 

103 26 

6.53 

96.73 

0.79 

97.52 


19.0 

103.26 

6.91 

96.35 

1.18 

97.53 


22.8 

103.26 

6,97 

96.29 

1.25 

97.54 


24.0 

103.26 

6.75 

96.51 

1.02 

97.53 

bridge pier 

Station Location 

longitudinal station 63.5 feet, head of riffle at station 56 



First monumented x-section 

4-4’ 
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0.3 

103.26 

3.26 

100.00 



LE XS-4 top of pin 

2.0 

103.26 

3 45 

99.81 



LE XS-4 bottom of pin 

4.0 

103.26 

3.87 

99.39 



on channel bank 

6.0 

103.26 

4.10 

99.16 



« 

8.0 

103.26 

4.31 

98.95 



top of bank 

10.0 

103.26 

5.91 

97.35 

0.00 

97.35 

LEW 

12.0 

103.26 

6.33 

96.93 

0.45 

97.38 

gravels and cobbles 

14.0 

103.26 

6.95 

96.31 

0.98 

97.29 

" 

16.0 

103.26 

6.81 

96.45 

0 89 

97.34 

" 

18.0 

103.26 

6.50 

96.76 

0.60 

97.36 

" 

20.0 

103.26 

6.50 

96.76 

0.54 

97.30 

» 

22.0 

103.26 

6.57 

96 69 

0.68 

97.37 

" 

24.0 

103.26 

6.59 

96.67 

0.69 

97.36 

» 

26.3 

103.26 

6.49 

96.77 

0.51 

97.28 

» 

29.0 

103.26 

6.19 

97.07 

0.26 

97.33 

» 

32.0 

103.26 

6.10 

97.16 

0.23 

97.39 


35.0 

103.26 

5.87 

97.39 

0.10 

97.49 

- 

35.0 

103.26 

6.02 

97.24 

0.20 

97.44 

bridge pier 

Station Location 

longitudinal station 99.0 feet, middle of riffle 



Second monumented cross-section 

5-5' 







0.0 

103.26 

5.43 

97.83 



LE XS-5 top of pin 

0.0 

103.26 

5.61 

97.65 



LE XS-5 bottom of pin 

2.0 

103.26 

6.13 

97.13 



approximate bankfull 

3.1 

103 26 

7.07 

96.19 

0.00 

96.19 

LEW 

5.0 

103.26 

6.13 

97.13 

0.00 

97.13 

on top of log 

7.0 

103.26 

7.49 

95.77 

0 48 

96.25 

bed consists of cobbles and small boulders 

9.0 

103.26 

7.56 

95,70 

0.52 

96.22 

» 

11.0 

103.26 

7.77 

95 49 

0.77 

96.26 

« 

13.0 

103.26 

7.72 

95.54 

0.63 

96.17 

downstream of rip-rap 

15.0 

103.26 

7.82 

95.44 

0.78 

96.22 

17.0 

103.26 

7.77 

95.49 

0.75 

96.24 

» 

19.0 

103.26 

7.61 

95.65 

0.54 

96.19 

* 

21.0 

103.26 

7.55 

95.71 

0.44 

96.15 


23.2 

103.26 

7.10 

96.16 

0.00 

96.16 

REW 

25.0 

103.26 

6.77 

96.49 




28.5 

103.26 

6.76 

96.50 



RE XS-5 top of pin 

28.5 

103.26 

6.53 

96.73 



RE XS-5 bottom of pin 

Station Location 

longitudinal station 137,2 feet, toe of riffle 



Third monumented cross-section 

6-6" 







0,0 

103.26 

4.84 

98.42 



LE XS-6 top of pin 

0.0 

103.26 

4.97 

98.29 



LE XS-6 bottom of pin 

2.0 

103.26 

5.77 

97.49 




3.9 

103.26 

6.56 

96.70 



top of bank 

4.2 

103.26 

7.49 

95.77 

0.20 

95.97 

LEW 

6.0 

103.26 

7.92 

95,34 

0.66 

96.00 


8.0 

103.26 

8.03 

95.23 

0.71 

95.94 


10.0 

103.26 

7.79 

95,47 

0.39 

95.86 


12.0 

103.26 

7.72 

95.54 

0.38 

95.92 


14.0 

103.26 

7.79 

95,47 

0.43 

95.90 


16.0 

103.26 

7.97 

95,29 

0.61 

95.90 



Coyote Creek Surveys.xls 
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18.0 

103.26 

7.91 

95.35 

0.40 

95.75 


20.0 

103.26 

8.11 

95.15 

0.64 

95.79 


22.0 

103.26 

8.1 

95.16 

0.65 

95.81 


24.4 

103.26 

7.47 

95.79 

0.00 

95.79 

REW 

27.0 

103.26 

7.17 

96.09 



on channel bank 

29.2 

103.26 

7 

96.26 



RE XS'6topofpin 

29.2 

103-26 

6.91 

96.35 



RE XS-6 bottom ot pin 

Station Location 

longitudinal station 157 feet, pool 

below riffle 




7-7' 







0.0 

103.26 

7.99 

95.27 

0,00 

95.27 

LEW 

4.0 

103.26 

9.85 

93.41 

1.97 

95.38 

thalweg 

8.1 

103.26 

8.11 

95.15 

0.00 

95.15 

REW 

Station Location 

longitudinal station 171 feet, pool 

below riffle 




8-8' 







0.0 

103.26 

7.99 

95.27 

0.00 

95.27 

LEW 

6.0 

103.26 

9.95 

93.31 

2.01 

95.32 

thalweg 

11.4 

103 26 

7.94 

95.32 

0.00 

95.32 

REW 

Station Location 

longitudinal station 195 feet, pool 

below toe of riffle 




9-9' 







0.0 

103.26 

7.96 

95.30 

0.00 

95.30 

LEW 

5.0 

103 26 

9.98 

93.28 

2.02 

95.30 

thalweg 

10.7 

103.26 

8 

95.26 

0.00 

95.26 

REW 

Station Location 

longitudinal station 150 feet, downstream end of pier at current base 




103.26 

5.48 

97.78 



8.31 on stadia rod = 110 on bridge pier with an arbitrary elev 

BM1 

3.26 103.26 


100.00 



Closure 

BM 2 

103.26 

544 

97.82 



Closure 


Coyote Creek Surveys.xls 
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Location Stevens Creek @ McClellan Ranch 
Date 1/10/01 

LEW: 0.4 

REW: 25.5 


Meter # 0618 (Balance I.D.), Sll 059, AA meter 

Spin Test 60 seconds+- 
Observer SMC 

Comments 


# Verticals Coefficient Station Width Flow Depth 


1 

1.5 

1.3 

0.70 

2 

3.0 

1.5 

0.83 

3 

4.5 

1.5 

0.90 

4 

6.0 

1.5 

0.80 

5 

7.5 

1.5 

0.90 

6 

9.0 

1.5 

0.82 

7 

10.5 

1.5 

0.80 

8 

12.0 

1.5 

0.65 

9 

13.5 

1.5 

0.65 

10 

15.0 

1.5 

0.60 

11 

16.5 

1.5 

0.52 

12 

18.0 

.1.5 

0.45 

13 

19.5 

1.5 

0.40 

14 

21.0 

1.5 

0.35 

15 

22.5 

1.5 

0.40 

16 

24.0 

1.5 

0.30 


17 

18 

19 

20 
21 
22 

23 

24 

25 


Observed 

Depth 



nSSMm 

Mm mM 

mm 


RHiHn 

1 

ISil H 

I 



Revolutions 

Seconds 

Velocity 

Area 

24 

60 

0.892 

0.91 

25 

60 

0.928 

1.25 

23 

60 

0.856 

1.35 

7 

60 

0.274 

1.20 

6 

60 

0.238 

1.35 

18 

60 

0.674 

1.23 

39 

60 

1.437 

1.20 

35 

60 

1.292 

0.98 

35 

60 

1.292 

0.98 

13 

60 

0.492 

0.90 

41 

60 

1.510 

0.78 

37 

60 

1.364 

0.68 

26 

60 

0.965 

0.60 

26 

60 

0.965 

0.53 

29 

60 

1.074 

0.60 

12 

60 

0.456 

0.45 


Discharge 


fetailSH! 

mmms 



^^^^•321'' 


-rmm-e-c 


1-259 ~1 



0 9?1 

0 579 


. V: -:;o;644 :V ; 7 

isSffl^aaa 

ilflPllfll 

’ - - 



llilllllSil 

Ellipflpf 


iBim 



Q = 


13.322 










' ''v. ^' ; ’tjj\' 


Balance 
Hydrologies,Inc. 

900 Modoc 

Bcrketcv. Calilortlia V4707 


/fjc d {-Z-L-CJJaJ /K/9/VC H 




Project No. T QOJ of ,::: . 
Gage No,. 


^l-rpam S4p W w 4 • QCi 


Location -f ro. 


Date H I Z 0 j O j e >~'- ft **’ 


ft’): 


Conditions and Observations 
Observer(s) 


_ ?A M . *-?C 

Weather & Conditions: CJS&L | f.Qol 

Temperatures:. 


Hydrograph: D Raising □ Falling □ Uncertain ^ Baseflow 
If falling, approximate time of previous peak:___ 


a 


Measurement at: fid- 6, W 'LQZ P Y 

Time Staff ^^^<Sther 




Method: f(h6) 0.2/0.8 Other 

Meter No. . 



Snin Test: ^0 _ ___ 


Suspension: * Rod Cable 

Measurement rated: Excellent (±2%) 

■ prod (±5%) 

*^(±8%) 

Poor { ) 

Observed High-Water Marks 

Approx. Gage Height ' Est. date 



Remarks H+A ' C\ VCA < C K\MM ?A UA OJqM. _ _ ‘ 

- -(T 


Crest Stage Data 


Area: 


Observed Crest G.H., 

Width: Top Bed 


Adiustment: 

Death: 


Adjusted Crest G.H.: 

Velocity: 


Remarks: 

Slope: 


Reset • Repair.•. 


A 

&*>% 


Coefficients Utilized and Explanation:. 


Changes in conditions since last visit?.. 


Concurrent water quality, sediment or biological measurements/sampling conducted. 


m-mr-i 

rqe me 
Sta¬ 
tion 

asuren 

Width 

Flow 

Depth 

Obs. 

Depth 

Revs. 


■TOT 

EH 

■91 
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ll 

Sal 
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HI 
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HI 
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■1 


HHI 
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mm\ 

fffli 
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^M! 
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Ml 


_L 

HI 

hHbI 


HI 

ES3II 

mm\ 


BM1 


Bill 

KSfll 


HI 

JSSB, 

Kisal 

x 

HK 

E*E1 

UE3II 

K33 


mm 


mm 


HI 

mm 

H 


mm 

mm 

EKM 

K£fl 

— 

H 


IHtUl! 


HI 

HHB 

PEW 

v . S’ 


tom 

lB£b%M 

K£B 

- • 

HEM 

BA 

IHI 


■Hil 

mm 

Kll 

s ' 


mm 

fejgfiU 

BB3i 

■ - 


Kl»1 

RCIBI 


HI 

Sa 








mmM 


■Mil 


_J 





mm 

■31 

SUl 

— 

i \m 

K 

mm\ 


■ 

fgm 

HW 

' - 


H 

Uffil 

HES 

Hi 

SwS 

HB£I 

H2I 


■ 

mm 

HM 

' 


ImWa 

PfTili 

Hg 
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, m 

WWW 
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■ 



w m 
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■uw 
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Kffl 

mm 



mm 
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nm 

mm 
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' * 



IH 




. . 
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' * 
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IhBH 
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r ■ , ^ . 


. cfs 


PafeWYS V (f£) = I RtM /su, = % P/s 


' |_19pm 


*Bed Key: M (Mud, Muck), S(Sllt, Sand), G(Gravel), C(Cobbles), B(Boulders), BR(Bedrock), 
_ RP (Riprap), CON(Concrete), FP(Roodplsin, Over bank). Other 


V 5 . .'V. 


Hecht 3/88 


Computations 




o o 


By: 


: SM^ 


Reviewed: * 


(ftirwin Ralaoro r»», 































Hydrologies, Inc. 


O- 2f~57 jU M/< 


S/OOModoc 

BcAc lev. Citjtom l'» 94707 


Conditions and Observations ^-7 » ^ 

Observers): _ IpJAA Z<~' _ 

Weather & Conditions: .‘‘SlAJ/t Kk I ^ fn\A 
Temperatures:_ 1 . • • 

Hydrograph: □ Raising □ Failing □ Uncertain jHj Baseflow 
If falling, approximate time of previous peak: . 


Procedures _ 

Measurement at: 


Method: 0.2/0,8 Other _ . 

Meter No, __AL QH2$. 'PV 

Spin Test: _..T3.^-nt._ _ 

Suspension: Rod (Cable) " 

Measurement rated: Excellent (±2%) 
Good (±5%) 
Fair (± 8 %) 


Remarks 


Hydraulic Geomet 


Changes In conditions since last visit? 


Gage Heights 
Time 


Observed High-Water Marks 


Approx. Gage Height 


Est date. 



Crest Stage Data 


Observed Crest G.H._ 

Adjustment:_ 

Adjusted Crest G.H.:_ 
Remarks: 

Res et_ 


riH«aHagiBS«BffiCTB!aaB! 


Concurrent water quality, sediment or biological measurements/sampling conducted. 


Discharge Measurement Notes __ 

Coeff. Sta* Width Flow' Obs. Revs. Secs. Veloclt 
tlon Depth Depth . At F A 



At Avg. I o 


I ~ i x; 


IIH&IIWXIKH 


ICMHRCi 



!^giiHiKaaBSB3B8SS! 




mmwmimw 


\wsmmm\ 


iKKiR&iEao 

af^BSSBSl 


1*53 iS 

ihkibm 



i (Ysj ^ ± ± F/e 


Bed Key: m (Mud, Muck), S(Sllt, Sand), G(Gravel), C(Cobbles), B(poulders), BR(Bedrock), 
---jLP(kjprap), CON(Concrete). FPfFloodplaln. Overbank), Other 


Computations 


Hecht-3/88 


llUbl 00 


S/AO 


Reviewed; 


Discharge form.xts.Q Form 


©2000 Balance Hydrologies, Inc. 

















Balance 
Hydrologies, Inc. 


VOO Modoc 
BctfcrlcY. Cillfomi, V4707 


Conditions and Observations r? \ a Of 
Observer(s): _ ,fx3A/l > ^ 


Weather & Conditions: ^ ^0 M 1 (H S'* F ^ ffrurnfi-~oo Afr\ 

Tem p e ratu res:__-- _ ZZZZ fay ; ■■ <? 


Hydrograph: O Raising □ Falling Uncertain O Boseflovv 
ir falling, approximate time of previous peak: ___ ' 


Procedures Gaga Heights 

Measurement at: fiCfb - M- y^-1 

Time Staff 


/•‘fN—--- ■ 


Method: 6.6/0.2/0.0 Other 

Meter No. PV 

Spin Test:_ SO VC 


‘ ■ 


Suspension; Rod Cable 

Measurement rated: Excellent (±2%) 

Gd63u^S%) 

/F^<±8%) 

Poor ( ) 

Observed Hiqh-Water Marks 

Approx. Gage Height Est, date 



. .. 1 ■ , 

Remarks Cifi lj l?00f? 


' .-l&u 

■b ' 


■t )*'•' 


Hydraulic Geometry Crest Stage Data ' 

Area: 

Observed Crest G.H. 

Width: Tod : Bed 

Adjustment: 

Deoth: 

Adjusted Crest G.H.: 

Velocity: ‘ 

Remarks: 

Slope: 

Reset .. Reoalr • ‘ 

Coefficients Utilized and ExDlanation: 



few 
0 . 
jO'bb 


Changes In conditions since last visit?. 


Concurrent water quality, sediment or biological measurements/sampilng conducted. 


Discharge Measurement Notes 


• ■■.. v ' ' ,v ‘ * ’V.-S-..'. 


Project No . 2001 OF : y '> 

Gage No. y "^ 1 

Stream tn .j. r , 

Location ArA ■ 

Date nE 1 


t ! f < 


\%-k4' 

y tr , j:{vi ■ 
- vf-ic,*-: 



sta¬ 

tion 

Width 

Flow 

Depth 

Obs. 

Depth 

Revs. 

Sites. 

Veldcitv 

Horlz. f, 
or Vert. 
Adjust;’ 

'Area 

(ft*) 

J Dis¬ 
charge 
fc6) 

Bed< 


Avg. 
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- 
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in 

HHB 
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mm 
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£3 
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■i 

■ 
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HH 

n» 

mm 

— ' 





4 . ■ 
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MSB 

ESSH 


■1 

mi 

mm 



■B 



- . „•* 


BM 

BBS 


i am 

VKl 

RIM 

H 

mm 

m 




nirfl 

mm 

mm 


m 

BBH 

M 


■Mi 



- . 

‘ 

MB 

l@i&B 



BHH 

VKI 

tsm 

S 

K5Bf 


jggi 



FDKS 


K£M 

' 

Hi 

BH 

M 


mb 




■r , . 

BSB 

BESH 

IMF 

' 

IJtM 

na 

oxa 

— 

> 

mm 

mi 



mm 

MfiKl 

E£H 



mm 

MH 






^ .. 


MM 

B3B8B 


liJtt 

KKI 

KE9 

—T 

.7 

EM 

mi 



.^3 

wag 

tfM S 


IHI 

M 

HI 









BHB 


VMM 

WMM 

tsm 


mm 

msm 

EES 





KM 


■mm 

QBM 

mm 


■mb 

mm 






M 


wnsa 

mf 

cn 

-1 

KM 

EMI 



< ’ 
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lEfflll 


wm 

MM 

MM 




. 








CM 

K9 

— ' 

MEM 

Eg 




mm 

nm 
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hi 

MM 

MM 
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IriiiM 

ma 
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— ' 

msm 
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m 
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BBH 

MM 

MM 


mm 
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BM 
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■ •. . 


P^^/T' v 0 '* \]( ps ) = i Isec - ±.r : 

Hltfl 

wren 


c 



♦Bed Key: m (Mud, Muck), S(Sllt, Sand), G(Gravel), C(Cobbies), B(Boulders), BR(Bedrock), 
- RP(Rlprap), CON(Concrete), FP(Floodplaln, Overbank), Other ‘ • 


'• V* 






; ri 

. . ft, '■! 


.'i :v *. 




Computations 


Hecht 3/88 


Date: 



By: 


s/nc 


Reviewed: 


Discharge form.xls,Q Form 


©2000 Balance Hydrologies, Inc. 




















Balance 
Hydrologies, Inc. 


\ ■■ ? %$r t % Y; 

^ * » •>. *« ■' A-n> , V**-•■, ,?V'J W 

: ■ -l: &£ ■ 


V00 Modoc 

Berkeley. Calilnntii 9-1707 


Conditions and Observations 
Observers): _,_ • 


Weather & Conditions: 
Temperatures:. 




JMgL. 


Hydrograph: d Raising □ Falling IT Uncertain □ Baseflow 
If falling, approximate time of previous peak: __ 


IV.OO 

LEVO 

/v: 


Measurement at: pool u-h <7^ F^r , /,M<wvt' 
Q- ’ b-A 

Time Staff Other 

-- -- ' 

~ —v 

Method: ( 0.6\ 0.2/0.8 Other , 

Meter NoS —' /\LQ<iZ% Py 



Spin Test: U>Of 


Suspension: Rod Cable 

Measurement rated: Excellent (± 2 %) 

Good (±5%) 

Fair (± 8 %) 

—-- ggp r ( )_‘ 

Observed High-Water Marks ’ • 

Approx. Gage Height ' Est date 

. - '• 

, . 1 

Remarks \ \) >f b ft f?l l/A T* C \O Xf { 11C lv4" TPl i lA 

— — ) ;-^----U 1 .i 7 


........ ~ ¥tl t nxv\lfcn*(\ 

/y 5—n- : - 

^ 1 _ c 

t . 1 1 V. 1 1,11 1 / ■; ^ 

Hydraulic Geometry 

Crest Stage Data ■ 

Area: 

Observed Crest G.H. ' 

Width: Tod Bed 

Adlustment: 

Deoth: 

Velocity: 


Adlusted Crest G.H.: 

Remarks: 

Slope: j 

Reset Re D alr 


r ew 
a 


Coefficients Utilized and Explanation; 


Changes in conditions since last visit? 


Concurrent water quality, sediment or biological measurements/samptlng conducted 


Discharge Measurement Notes 


Protect No. 0 C- 
Gage No., 


Stream.. flf. ;*j 

Location K&ife&]2T « 

Date O '- ' • • ? 




Coeff. 

Sta¬ 

tion 

Width 

Flow 

Depth 

Obs. 

. Depth 

Revs. 

Sees. 

. Velocity 

Horiz. • 
or Vert.. 

Adjust. 

Area 

(ft* ) 

; Dis¬ 
charge 
(cfs) 

t Bed*. 

■H 

Avg. 
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Pite/vr^: v(/s) J. esu )s£c =1 r/s 

mTTjTTrTr _ . . ■■ ■ ...«■■■ — ■ ■ ■ . 


533 


cfs ; 
gpm 


*Bed Key: m (Mud, Muck), S(Sllt, Sand), G(Gravel), C(Cobbies), B(Boulders), BR(Bedrock), 
_ RP(Rtprap), CON (Concrete), FPfFloodolain. OverbankT Other __ 


ijXyi i j' 
SLfSjtfK 






V. 

ifs' ^ V 


v6s-' ;> 

' \eS' 

• ’• it 
• 0 % r*»V 


Computations 


Hecht3/88 


Date: , f 1 

/f/aay 


06 


By; 


£/T)C 


Reviewed: 


• Discharge form.xls,Q Form 
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Balance 

Hydrologies, Inc. 


SKM Miit'AC 

DcjVcIcv, CihJontij V4707 


Project No. 700(0 5 ; ■ ' 

Gage No. j_ " ' m 

Stre am S - 

Locatlon M.c.61 oj(gu-t<7 


Conditions and Observations 

Observers): __ ' 

Weather & Conditions; 4, (KV~ 

Temperatures: _ 


3C 


( 3 JM 


CP 0 f 


Hydrograph: D Raising D Falling □ Uncertain □ paseflow 
Jf falling, approximate time of previous peak:_ 


Remarks 


Hydraulic Geometry 


Coefficients Utilized and Explanation: 


Changes In conditions since last visit? 


Measurement at: 

Time Staff Other 

' - „ 1 



Method: (0 Iff 0.2/0.8 Other ’ 

Meter No. H 

Soln Test: S '0 

• 

• 


Suspension: Rod Cable 

Measurement rated: Excellent (± 2 %) 

Good (±5%) 

Fair (±8%) 

Poor ( ) 

‘Observed High-Water Marks ' ■ 

Approx. Gage Height - • est. date 
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Area: 



Width: Tod 

Bed 


Depth: 



Velocity: 



Slope: 




Crest Stage Data 


Observed Crest G.H.„ 
Adjustment: 


Adjusted Crest G.H. 
Remarks: 

Reset _ 


.Repair. 


.Re* 
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Coeff. 
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Flow 

Depth 

Obs. 

Depth 

Revs. 

Secs. 

Velocity 
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or Vert. 

Adjust. 
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Avg. 
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Discharge Measurement Notes 


Coeff. Sta- Width Flow Obs. Revs. Secs, 
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Hydro graph: 
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Gage Heights 
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Conditions and Observations 

Observer(s): _ ^/VV _ 

Weather & Conditions: f ^ U i^\C 

Temperatures: .h.S 0 f _ * _'_ 
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Manning's 


• Stevens Creek 

• Coyote Creek 


O Judd data 



0*2 .5 1 10 ioO 

Depth of flow, D 

Figure 35* Manning's «' compared to depth of flow 
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Appendix D. Manning's 'n' verses depth of flow, original plot by Judd 1963. Data for Stevens and Coyote Creek were added for comparison 
and discussion. Data collected during our project fit within the range of values collected by Judd and Boyer and follow tire 
general trend of the regression nicely for increased values of roughness and decreased values of average flow depth. Roughness 
values calculated with our measurements are much higher than those typically applied to open-channel modeling. However, 
the relationship illustrated by our data fits reasonable well to Judd and Boyer's data. Similar results were reported by Wolman 
(1955). However, Wolman's data was described by a power function where 'n' varied by the -0.6 power of average flow depth. 


Appendix D.Judd63.doc 


Figure borrowed from Judd 1963 






